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HOW TO USE THE SOIL SURVEY REPORT 


S ol SURVEYS proyide a foundation for all land use programs, ‘The 

report on each survey and the map that accompanies the report preseat 
information both general and specific about the soils, the crops, and the agricul- 
ture of the area surveyed. The Individual reader may be interested in the whole 
report or in some particular part. Ordinarily he will be able to obtain the 
information he needs without reading the whole. Prepared for both general 
and detailed use, the report is designed to meet the needs of a wide variety of 
readers of three general groups: (1) Those interested in the county as whole; 
(2) those interested in specific areas; and (8) students and teachers of soll 
selence and related agricultural subjects. Attempt has heen made to meet the 
needs of all three groups by making the report comprehensive for purposes of 
reference, 


Readers interested in the area as a whole include those concerned with gen- 
eral Jand use planning—the placement and development of highways, power lines, 
docks, urban and industrial sites, community cooperatives, resettlement projects, 
and areas for private or public forests, recreation, and wildlife management, 
The following sections are intended for such users: (a) General Nature of the 
County, in which physiography, vegetation, climate, water supply, population, and 
cultural development are discussed; (b) Agriculture, in which a brief history of 
the agriculture of the county is given and the present agriculture described; and 
(c) Productivity Ratings, in which the productivity of the soils is given and a 
grouping of soils presented according to their relative physical suitability for 
agricultural use. 


Readers interested chiefly in specific areas—such as some particular locality, 
farm, or field—include farmers, agricultural technicians interested in planning 
operations in communities or on individual farms, and real-estate agents, land 
appraisers, prospective purchasers and tenants, and farm agencies, ‘The reader's 
first step is to locate on the map the tract with which he is concerned. The 
second is to identify the soils on the tract by locating in the legend on the margin 
of the map the symbols and colors that represent them. The third step is to 
locate in the table of contents in the section on Soils and Crops, the page where 
each soil type is described in detail and information given as to its suitability for 
use and its relations to crops and agriculture. He will also find useful specific 
information relating to the soils in the section on Productivity Ratings. 


Students and teachers of soil science and allied subjects, including crop pro- 
duction, forestry, animal husbandry, economies, rural sociology, geography, and 
geology, will be interested in the section on Morphology and Genesis of Soils. 
They will also find useful information in the section on Soils, the intro- 
duetion of which presents the general scheme of classification and a discussion 
of the soils for the county as a whole, and the rest a detailed discussion of each 
type. For those not already familiar with the classification and mapping of 
soils, these subjects are discussed under Soll Survey Methods and Definitions. 
Teachers of other subjects will find the sections on General Nature of the County, 
Agriculture, Productivity Ratings, and the introduction under the heading Soils 
of particular value in determining the relations between their special 
subjects and the soils in the county. Soil scientists and students of soils as 
such will find their special interest in the section on Morphology and Genesis of 
Soils. 
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QO’ July 4, 1792, Capt. George Vancouver landed near the present 
site of Everett, Wash. Fur traders and trappers were the only 
white men in the territory when it was dominated by the Hudson’s Bay 
Company. Shortly after the Treaty of 1846, which made this territory 
part of the United States and opened it to settlers, lumbering operations 
egan ona small scale. The building of railroads led to an influx of 
settlers and started the exploitation of the timber resources. Lumber- 
ing is stil] the most important industry, although fishing ranks high. 
Dairying is the foremost agricultural activity, and poultry is next in 
value of products sold. Green peas and fruits are among important 
crops produced. ‘To provide a basis for the best agricultural uses of the 
land a cooperative soil survey was begun in 1937 by the United States 
Department of Agriculture, the Washington Agricultural experiment 
Station, and the Washington Siate Planning Council. The essential 
features may be sunmarized as follows. 


SUMMARY OF THE SURVEY 


Snohomish County is in the northwestern part of the State of 
Washington, extending from Puget Sound to the Cascade Mountains, 
This report covers all the county except areas of national forests in 
the eastern part. 

The three main physiographic divisions of the county are (1) level 
areas of recent alluvial deposits along the larger streams and their 
deltas bordering Puget Sound, (2) undulating to rolling glacial 
gvound and terminal moraines entrenched by broad to narrow valleys 
and stream headwater tributaries, also including extensive areas of 
fairly smooth outwash plains and terraces, and (8) the mountainous 
area in the eastern part of the county. 

The soils of this county are mapped in two main groups—the well- 
drained soils and soils with restricted drainage. 

The well-drained soils have brown surface soils and light yellowish- 
brown upper subsoil layers. Most of the upland soils range between 
coarse gravelly loam and gravelly sandy loam in texture. The gravel 
is an annoyance, but few areas contain cnough of it to interfere mate- 
rially with cultivation. Less than 5 percent of the well-drained soil 
is cultivated, 

The well-drained soils fall into four subgroups based on parent 
materials and soil-profile characteristics. They are soils underlain by 
(1) consolidated bedrock material, (2) compact or cemented glacial 
till material, (3) fine-textured glacial Jake sediments, and (4) loose 
porous glacial drift and postglacial outwash. The soils underlain by 
cemented material are of the Alderwood series. The Alderwood soils, 
by far the most extensive of the county, cover an area of 262.8 square 
miles. The most extensive soil type is Alderwood gravelly loam. 
The soils of the subgroup underlam by loose porous glacial drift 
and postglacial outwash are in the Everett, Skykomish, Lynden, and 
Indianola series and cover a total area of 246.9 square miles. The 
Everett soils rank in extent next to the Alderwood. 

The soils with restricted drainage include three subgroups: (1) 
Gray and brown soils, (2) dark-colored soils, and (8) organic soils. 
The gray and brown soils include the Puget, Sultan, Puyallup, Pil- 
chuck, and Snohomish series. They cover 97,3 square miles and include 
about 65 percent of the cultivated land in the county. Puget clay loam 
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is the most important for farming. The dark-colored soils rank next 
to the gray and brown soils in fertility, but are hard to drain. The 
organic soils include different kinds of peat, and though also difficult 
to drain, they ave adapted to certain truck crops when well fertilized. 

Several large areas of miscellaneous nonakricultural land types 
are mapped, including rough and stony land in the eastern part of 
the county and less extensive areas of riverwash and tidal marsh, 
chiefly in the western parts. 

The agricultural uses of the various soils and their acre yields and 
productivity ratings are tabulated eee on the basis of inter- 
views with farmers and others who have had experience in the agri- 
culture of the county. 

Most of the soils of the county are podzolic. They have developed 
in a forested region of cool moist climate and include small areas of 
true Podzols in sandy areas and at the higher elevations. The whole 
area may be considered as transitional between the region of Podzols 
and that of Gray-Brown Podazolic soils. 


GENERAL NATURE OF THE COUNTY 


The soil survey of Snohomish County, Wash., covers 976 square 
miles (624,640 acres), extending from Puget Sound on the west, east- 
ward into the foothills of the Cascade Mountains, and including all 


© State agerned Copenmant Suite 


Fieurr. 1—Location of Snohomish County in Washington (eastern areas in 
national forests not covered in the soil survey). 


the county except eastern areas in national forests (fig. 1). The area 
is covered in part by published reports on a much earlier soil survey 
of the Everett area,? and on a reconnaissance soil survey of the eastern 
part of the Puget Sound Basin.$ 

Snohomish County, the third county south of the Canadian bound- 
ary, is on the eastern border of the Puget Sound Basin and includes 
part of the great valley between the Cascade Mountains on the east 
and the Olympic Mountains on the west. Viewed from high elevations, 
the western part bordering Puget Sound has the appearance of a 


? Came, E P,, and Manxcum, A, W. SOrL SURVEY OF THE pvBRETT AREA, WASHINGTON. 
US Bur, Soils Field Oper. (1905) Rpt. 7: 1053-1079, ius 1907 
3 MANGUM, A. W, and party RECONNAISSANCE SOIL SURVEY OF THE BASTERN PART or 
Too wine Soon BASIN, WASIIINGTON, U.S, Bur. Soils Field Oper. (1909) Rpt. 11: 1517- 
, ius, 2. 
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gently rolling plain traversed by broad smooth valleys that eastward 
merge sharply with the lower slopes of the Cascade Mountains. 
Everett, the county seat. is 25 miles north of Seattle. 

The three main physiographic divisions in the county are (1) level 
areas of recent alluvial deposits along the streams, (2) benchlike or 
rolling areas of glacial ground moraine and outwash plains, and (3) 
mountainous areas. 

The level areas cover about 100 square miles along the bottoms of 
the larger streams and their deltas bordering Puget. Sound. 

The extensive benchlike areas, between 200 and 500 fect. in eleva- 
tion, have fairly gentle relief but break off sharply on the west, to the 
level of Puget Sound and extend on the east, by slopes of 15 to 50 
percent or more, into the streamways and ravines of the larger valleys. 
The ravines range in depth from a few feet at their heads to more 
than 100 feet where they emerge from the upland. The drainage 
system is fairly complete, althongh there are many small poorly 
drained kettle holes, lakes, and depressions. According to geologists 
who have studied the region, this division is covered with glacial 
material carried by the continental ice sheet from Canada by the 
Puget Sound glaciation. It occupies approximately 660 square miles, 
including abont 100 square miles of glacial outwash plain of smooth 
relief. The largest outwash plain area extends from Marysville 
northeasterly past Arlington and up the North Fork Stillaguamish 
River and occupies a benehlike position 25 to 100 feet above the stream. 
A few small areas underlain by sandstone and shale are included with 
this physiographic division. 

The mountainous aren includes about 180 square miles, and except 
for some flat-topped ridges and narrow valleys, the relief is very steep 
and rugged, with large areas of exposed rock, and is distinctly alpine 
around Index and south of Darrington. The ground rock ‘consists 
largely of hard granitelike metamorphics with smaller areas of lava 
rocks and granite (granodiorite). Outcrops of marblelike limestone 
are northeast of Granite Falls, southeast of Goldbar, and south of 
Whitehorse School. 

The western border of the area is at sea level. According to topo- 
graphic sheets of the United States Geological Survey the elevations 
are as follows: On the North Fork Stillaguamish River, 103 feet at 
Arlington, 163 at Cicero, 875 at Oso. and 500 fect at Darrington; on 
the South Fork Stillaguamish River, 387 feet at Granite Falls and 
about, 900 feet at Verlot; and on the Skykomish River, 68 feet at. 
Monroe, 141 at Sultan, 158 at Startup, and 532 feet at Index. Eleva- 
lions range from about 200 to 500 feet at the foot of the mountains 
to about 3,000 feet. on the ridges and 4,500 feet on the highest points in 
the arca surveyed. Conspicuous higher landmarks near the castern 
border_but. outside the area are Mount Pilchuck, 5,334 feet; White 
Horse Mountain. 6,820 feet; Three Fingers Mountain, 6,854 feet; and 
Mount Index, 5,639 feet. 

Except for a few small peat bogs and some areas along the stream 
deltas, this region originally was covered with a dense forest, in which 
Douglas-fir was dominant (pl. 1,4 and B). Virgin stands produeed 
as much as 125,000 board feet an acre. A scattered growth of western 
redeedar still stands in some places. Western hemlock grew in variable 
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A. Large Douglas-fir stumps in logged area of Everett soils used for pasture Chey 
do not burn teadily and are difficult and expensive to move. B, Large Dounglas- 
fir stump shattered by explosives in clearing a highway right-of-way. A heavy 
charge of dynamite broke if info several laige sections and made a cavity 
several feet in diameter. Removal of the large stumps by explosives and heavy 
machinery leaves i arregular surface, which must be leveled for effeetive use 
for tilled crops. 


Soil Survey of Snohonush County Washington 1937 PLATE 2 


A, Mukilteo peat bog near Alderwood Minor, showing matshland vegetation of 


sedges and trees encr png around the margin) Where dramed, this soil is 
used for truck crops, sugar beets, hay, and pasture 8, Bog of acid Greenwood 
Peat near Alderwood Mitnor Tas eccuped inainty by shrubs, principally 
Labrador-tea, and {rees are encroaching around the margin 
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quantities and dominated in many localities, especially in areas of 
heavy rainfall. Silver fir grows in the higher altitudes, red alder pre- 
dominates in many poorly drained depressions, and cottonwoods are 
common in sandy stream bottoms. Except m the mountainous areas, 
most of the virgin timber has been cut, and more than half the uncut 
timber is hemlock. ‘The first areas logged, which have been protected 
from fire, now support a good stand ot young Douglas-fir, and larger 
areas are covered with a mixed growth of young alder, Douglas-fir, 
redcedar, and hemlock, together with a thick undergrowth difficult 
to penetrate, 

ommon trees and shrubs are cascara, vine maple, Oregon maple, 
dogwood, willow, red huckleberry, blackberry, evergreen blackberry, 
thimbleberry, gooseberry, snowberry, salal, Oregon-grape, rhododen- 
dron, yew, madrona, elderberry, and devilsclub. In newly cleared 
areas fireweed, goldenrod, and nettles are common. Large ferns 
(bracken) form a dense tangle in all openings, moss covers the ground 
in forested areas, and cattails and sedges are common in the marshy 
places (pl. 2, 4). Velvet grass is the most widely distributed native 
grass. Kentucky bluegrass, timothy, redtop, and other pasture grasses 
are common in old fields. White clover and red clover grow in most 
of the partly cleared areas. ‘The more common plants ot the area are 
listed as follows: 


Fortst PLaNts 


Scientific name 

Abies grandis Lindl__--------------- = 
Acer cirematum Pursh_ 
Acer macrophyllum Pursh. 
Alnus rubra Bong----_-- 
Arbutus menziesiu Pursh— tats 
Arctostaphylos tomentosa (Pursh) Lindl 
Berberis aquifolium Pursh__-__.------------- 
Betula fontinalis Surg (Betula oceidentalis)— 
Ceanothus velutiiug Dougl---------------- 
Gaultheria shallon Pursh--~----- 

Picea sitchensts (Bong.) Curr 
Pinus contorta Dougl_----__------------------------ 


Pinus ponderosa Dougl____ 
Populus trichocarpa ‘Yorr. 
Peéudotsuga tagifolia (Poir.) Britton____ S 
Pteriduam aqulinwn var pubescens Undeiw 
Rhanmnus pwr shiana WC__--------------------------- 
Rhododendron macrophyltlum G. Don (@hododend:on 
califoo nicum), 
Thue placate. Dontes 222222522002 ssce5s5e 53 ese epee 
T'suya heterophylla (Raf.) Sarg_ = 
Vuccintum ovatun Pursh------- 


lResu-Water Boe PLANTS 


Betula glandulosa’ Michx_--------------------_----~ 
Brasenta schrebert Gmel a 
Drosera rotundifolia L-- = 
AKalnuea polifolia Wangenh = 
Ledum groentandicum Oed__ = 
Lystchitum sp (Lysiehiton)— is 
Menyanthes trifoliata Lo ~.---------_.-----_--_--__ 
Nymphozanthus polysepalus (Engelm.) Fern, (Nym- 
phaea polysepala). 
Potdinoyelou Sis os Se Sees 
Sagittaiia latifolio Willd__--_-_--_--_--------_------ 


Common name 

White fir 
Vine maple. 
Oregon maple 
Red alder. 
Madrona. 
Manzanita. 
Oregon grape 
Western birch. 
Mountain balin 
Salal, 
Sitka spruce 
Shore pine (lodgepole 

pine). 
Yellow pine. 
Cottonwood. 
Douglas-fir. 
Bracken fern. 
Cascara, 
Rivdodendron. 


Western redcedar 
Western hemlock. 
Huckleberry. 


Dwarf birch. 
Watershield. 
Sundew. 

Swamp laurel 
Liabrador-tea. 
Skunkcabbuge. 
Buck bean 
Common waterhly. 


Pondweed. 
Arrowgrass (wapato) 
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Scientific name Common name 
Scirpus validus Vahl (Scirpus occidentalis) _---_---- Tule. 
Sphagnum sp----------- 7 zm - Peat moss. 
- Hardhack. 


Spiraea douglasi: TWook_ 

Typha latifolia L.----- - Cattail. 

Utricularia sp. Bladderwort. 

Vaccinium oxycoceus var. intermedium A, Gray (Oavy- Cranberry. 
coccus opycoccus intermedius). 


ComMON GRASSES 


Anthozanthum odorutum Lo. .-------~---------~--- Sweet vernalgrass. 
Deschaempsia elongata (Hook.) Munro (Aira elonga- Slender hairgrass 
tum). 


Festuca myuros L..-..-..--+--+-+----s.-+2---+---.- Rattail fescue. 
Festuca sp.------- ~- Perennial fescue. 
Holeus lanatus Le. - Velvet grass 
Loli perenne Gin as-sessosneenanns-seche ~ English ryegrass 


Pow pratensig: Lises---ss-ssss0 cece ea nsteessseeesscs Kentueky bluegrass. 


Capt. George Vancouver landed near the present site of Everett on 
July 4, 1792. Fur traders and trappers wert the only white men in 
the territory when it was dominated by the Hudson’s Bay Company. 
Shortly after the Treaty of 1846, which made this territory part of 
the United States and opened it to settlers, lumbering operations 
began on a small scale. The first sawmill was established at Tulalip 
in 1853. Later, others were operated at Snohomish, Marysville, Stan- 
wood, and Lowell. ‘There were less than 40 white men in the county 
when it was organized, on July 14, 1861. The first county seat was at 
Mukilteo, but it was moved to Snohomish that summer and later to 
Everett, which was founded in 1892, and by 1940 had a population of 
30,240. 

Steamboats were operated on the Snohomish River in 1855, and 
regular service began shortly after the county was organized. Occa- 
sionally small steamboats went above Sultan,* and some also navi- 
gated the Stillaguamish River above Stanwood, where 1 Norwegian 
settlement sprang up in the decade after 1867. 

The first railroad, now a part of the Northern Pacific Railway, was 
completed to Snohomish in July 1888 and was extended north the next 
year. Regular train service on the main line of the Great Northern 
Railway from Everett to the east began in 1893, but the line along 
the coast was completed earlier. A railroad from Everett past Granite 
Falls to Mente Cristo was completed in 1893 but is now abandoned. 
The Northern Pacific branch to Darrington was completed in 1900. 
The building of the railroads Jed to an mflux of setUlers and started 
the exploitation of the timber resources on a vast scale. A system 
of concrete nghways connecting the larger tuwns in the western part 
of the county was built in 1916. 

Railroad service in the county is good, and few agricultural areas 
are more than 10 miles from a shipping point. Everett is an impor- 
tant seaport, and ships call there from all parts of the world. Ship- 
ping service by smaller boats and barges is available at Edmonds, 
Mukilteo, Marysville, Stanwood, and Snohonish. Many logs, chained 
together in rafts, are transported to Everett. The roads are excellent 
in the settled areis. Most of the trunk roads are hard-surfaced, and 


{WITKIELD, W., ed HISTORY OF SNOMOMISH COUNTY 2 ¥., lus Chicago and Se- 
attlie, 1926 
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nearly all the other public roads are graveled, the latter being econom- 
ical to build because of the abundance of gravel in the county. Large 
areas are undeveloped and have only secondary roads and trails. 

The present population of Snohomish County, 88,754 (census of 
1940), is largely concentrated along the valleys of the Snohomish, 
Stillaguamish, and Skykomish Rivers but is spreading rapidly to other 
parts. Nearly all the people are of western European descent, a large 
part being of old American or British stock. People of Scandinavian 
descent predominate in the northwestern part and are numerous in all 
others, and many settlers of German origin are in the Skykomish 
River Valley. There is a large settlement of people from North Caro- 
lina near Darrington, and many native Indians are on the Tulalip 
Reservation. 

Everett is the principal trading point and manufacturing and ship- 
ping center. Snohomish, Monroe, Marysville, Arlington, and East 
Stanwood are important trading points with processing plants for 
farm products. Trading points in the northern part of the county 
are Stanwood, Silvana, Oso, Granite Falls, Fortson, and Darrington, 
and in the southern part, Edmonds, Mukilteo, Alderwood Manor, Hart- 
ford, Sultan, Startup, Goldbar, and Index. More or less isolated 
mining and lumbering centers in the eastern part are at Robe, Silver- 
ton, Big Four, and Monte Cristo (the last three towns outside the 
area surveyed). Several suburban districts surrounded Everett, and 
there are scattered settlements with one or more stores. 

A large proportion of the farmers have electric current for light 
and power from transmission lines, and many have telephones. Free 
transportation is provided for children to excellent consolidated grade 
and high schools. There are schools and churches in all the larger 
towns and settlements. Most farmers have substantial well-kept 
houses and fairly good outbuildings. Pure soft well water of the best 
quality is available except in the areas of Custer soils north of Marys- 
ville. 

Lumbering is by far the most important industry. Four large 
modern sawmills and three pulp and paper mills are operated near 
Everett, and many smaller mills, as well as a great number of small 
mills for cutting shingles from cedar, are scattered over the county. 
Everett has factories for making sawmill, logging, and other machin- 
ery, caskets, and a plant for processing salmon and other sea foods. 
Fishing in Puget Sound and in distant waters is an important indus- 
try. Oysters and clims are produced commercially on the tidal flats 
near Stanwood, Very little mining is done at’ present, although 
gold mining may be potentially as important as it is just east of that 
part of the county surveyed. 


CLIMATE 


The climate of Snohomish County is dominated by marine in- 
fluences and characterized by mild moist winters and cool dry sum- 
mers. The prevailing winds from the Pacific Ocean, from the south- 
west in winter and from the northwest in summer, have a significant 
modifying effect. 
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Most of the summer days are clear, but gentle rains lasting several 
days occur in winter. In the western part of the county the tempera- 
tures rarely exceed 80° IF. and seldom fall much below freezing. 
There is a gradual increase in precipitation from the west to the 
Cascade Mountains in the east. These mountains act as a barrier and 
shut out the cold continental winds in winter and the hot winds 
from the interior in summer. The mean temperature decreases with 
increasing altitude to the east. The average frost-free period lasts 
from April 3 to November 4 at Everett. Owing to the possibility 
of frost in summer, an elevation of more than 1,000 feet is considered 
hazardous for farming. 

The mean annual precipitation increases from 35.25 inches at 
Everett to 80.37 inches at Darvington, in the northern part of the 
county, About 75 percent of the rain falls at night. Thunderstorms 
are rare, and hail is unknown. Snow seldom falls in the western part, 
and when it does it lasts only for a few days, but deep snows cover 
mountains that exceed 2,000 feet in elevation. High rainfall and low 
evaporation keep the fields wet and soggy in winter, but they are 
usually dry enough to allow cultivation by the last of March. The 
mean rainfall for the three summer months at Everett 15 only 3.65 
inches. This puts a premium on early maturing crops and on soil 
with good water-holding capacity. 

The more important climatic data for the county are given in table 
1, compiled from records of the United States Weather Bureau sta- 
tions at Everett and Darrington. 


Tage 1—Normal monthly, scasonal, and annual tempoerahoe and precipitation 
at cortam. stations in Snohomish County, Wash? 


EVERETT, ELEVATION, 127 FEET 


Temperature Precipitation 
Month Total f Total f 
Absolute | Absolute otal for otal tor | Average 
Moan Mean | the driest. | the wettest 

maximum | minimum yeur year snowfall 

oF oF oe Inches Inches Inches 
December .. 30 2 62 5 283 10 81 27 
January... 380 62 fi 23h 5 30 49 
February. 406 62 7 2 00 207 23 
Winter....222 2 2. -- 30S 62 & 808 18 18 90 
443 TA 18 24 601 5 
488 79 23 187 77 3 

534 83 30 270 3 30 0 
Spring. 488 &8 18 812 671 19 98 8 

June. 583 90 oh ron 210 165 0 

il 2 7 37 ri 21 120 0 

O12 85 38 100 O38 | 132 it) 

on 2 Ww 36 3 b5 2 34 457 0 

September. 5G 4 83 30 2 BR 1 68 2 32 0 

October. 506 78 22 3.349 306 3 24 9 
Had 68 16 475 1 09 2 45 1 
§0 5 83 WwW 10 52 6 73 8 Ol 1 

ae 

407 7H) 45 38 25 433 86 540 84 10 8 


Sce footnotes at end of table 
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TABLE 1.—Normal monthly, seasonal, and annual temperature and precipita- 
tron at certain stations in Snohomish County, Wash.’—Continued 


DARRINGTON, ELEVATION, 550 FEET 


TEMPERATURE PRECIPITATION 
Month ~ 
Total for | Total for 
Absolute | Absolute . Average 
Mean maxunum | minimum Mean he nest ported snowfall 
oF oF a Inches Inches Inches Inches 
35 0 58 8 12 68 14 05 30 42 101 
33 5 60 =I 11 58 6 30 15 37 79 
367 lie) 5 v.12 377 10 34 63 
351 oa 56:13 As 
Mareh. 418 82 10 13 67 
April. 484 87 04 13 
May... 53 4 0b 373 0 
479 96 14 80 80 
580 105 3 41 Q 
619 104 a7 0 
62.4 o7 12 0 
60 8 105 5 43 Q 
September 56 6 95 2t 3b? 51 8 53 0 
October. - 49 0 82 16 7 50 3.39 10 88 0 
November 410 71 10 12 53 M1 7 Ab 1 
48 0 95 10 24:00 5 01 26 57 ll 
Wear sccscsdnevecesce 48.1 $105 T-11 80 37 851 45 9102 93 33.4 
' Records from U §, Weather Bureau. 8 In June 1925 
1In June 1925. 7 In January 1916 
4In Deeember 1919 § In 1920, 
4 In 1930. ® In 1933 
8 1n 1983, 
AGRICULTURE 


The pioneer agricultural communitics in the county were estab- 
lished at Snohomish in 1861, and at Stanwood 3 years later, but very 
little land was cleared until the early seventies. The 1880 United 
States census reports 2,483 acres in crops harvested the previous year. 
According to local records, about 930 acres of this was near Stanwood. 
By 1889 the acreage in crops harvested had increased to 6,980. Agri- 
cultural development was rapid after the advent of the railroads 
between 1888 and 1893, and the number of farms increased from 186 
in 1880 to 6,231 in 1940. The cultivated acreage has not increased 
proportionately, because the area of improved land to the farm has 
decreased. Hay, grain, and pasture crops have commonly been grown 
on 80 to 90 ac ot the cleared area, and the remaining 10 to 20 
percent is planted to potatoes, peas, and other special crops. ‘The 
acreage of important crops (from United States census reports, 1880 
to 1940) is given in table 2 and the value of agricultural products 
by classes, in table 3. 
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Tape 2—Acreuge of principal crops, and number of fruit trees and grapevines 
in Snohomish County, Wash., in stated years 


Crop 1879 1889 1890 1909 1910 1020 1939 


elcres 


Alcres 
Wheat 172 
Gornifor pratt: oe. coseescevessy. ov 2eestes |usotuwes 
Oats threshe..__. 
Oats cut and fed unthreshed. ..0 2222222222. |. eee. es 
Harley threshed_... 


Potatoes. 
All other 
Ripe fleld peas 
AM MAY cc cwecouietceeeceetiege ce 
Tunothy or 
Clover alone. 
Alfalfa. ... 
All other tame hay 
Wild hay 2.2. 
Grains cut gree 
Annual legur 
Corn silage 
Corn forage 
Root foruge 
Strawberries. 
Raspberries and loganberries. 
Blackberries and dew berries. _. 


Number| Number| Number| Number| Number| Number 
37, 500 | 41,983 | 59, 442 | 38,827 


-trees.. 
-do. 


Peaches 165 430 484 692 

Pears __ 3, ORT 4,004 | 9,914 | 21, 137 

Plums and prune 12,777 | 40, 254 | 13,219 | 12, Net 

Cherries 3,033 } 4,920 } 10,162 | 30, 932 

Apricots. - 5 6L 2 28 4 

Chrapes....... 30 G5 | 8,075 14, 290 
1 Sweetclover 1 All silage crops 


Taste 3.—Value of agricultural products, by classes, in Snohomish County, 
Wash., in stated years 


Product 1899 1909 1919 1920 1930 


Cereals. _ Q) $145, 040 | $390, 474 } $194, 566 
Other g ze Q) 423 | « 7,835 5, 88 
Hay and forage... . _ Q) 451, 089 |1, 581,730 | 945, 822 
Vegetables... a Q@) 236,480 | 740,085 45 

For salo3_. a 8) Q) (1) 7, 

For farm households’ use . @ Q) () 197, 605 

Potatoes and sweetpotatoe: 2 Q) 0) 0) 207, 086, 
Frufis and nuts_.....-..-_- -| 2$36,107 | 103, 774 557, 920 k 
Horticultural speciattics sold = () ) 111, 868 106, 462 
All other erops 2 () 304, 451 &, 279 6, 908 
Forest products sold. | 493, 517 {t) 92, 443 32,727 
Dairy products sold 162, O41 713, 319 2, 582, 447 | 1,775,307 
Poultry and eggs...___-___ -| $18, 104 180, 400 3, 567, 282 | 1, 360, 231 
Animals sold and slaughtered. -| 93,284] 208,015 Q) 401, 548 
NONCY 222-5 coc erceecensteenes 2 g 01,0835 11,422 2,110 
Wool, mohair, and goat hair_ iG 1,450 2,615 7 653 


1 Not available. 5 Poultry only. 
Excluding potatoes and swectpotatocs. 6 Includes wax, 
3 Fruits only. 7 Wool only. 


4 Al forest products 


Dairying is an important activity. Much of the milk produced is 
used locally or shipped to nearby cities, and most of the remainder is 
processed into evaporated milk and other products at plants in Ar- 
lington and Snohomish. A large proportion of the eggs and other 
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poultry products is shipped to the far Eastern States. All the grain 
and hay produced is used locally, and in addition much is brought in 
from outside points. Truck crops are sold mostly to local processing 
plants, of which there are two at Snohomish and others at Stanwood, 
East Stanwood, Florence, Everett, Monroe, and Marysville. Most 
of the green peas, an important cash crop, are canned, but an increasing 
quantity is being handled by the frozen-pack process, and several car- 
loads are sent east annually in refrigerator cars for the New York 
market. Much lettuce was once shipped east, but becanse of unfavor- 
able prices little is now grown except for local markets (pl. 3). Pota- 
toes and tree fruits are sold in local markets. Vegetables and small 
fruits are sold locally, many are processed, and some are shipped fresh 
to distant markets, but shipments for great distances are handicapped 
by high freight rates. 

Very little commercial fertilizer is used except on truck crops. The 
census of 1940 reports that of 593 farms, each used on the average 
$42.40 worth of fertilizer in 1939. Most farmers use about 200 pounds 
an acre of superphosphate for green peas and about 600 pounds of 
concentrated mixed fertilizer on peat and muck soils planted to truck 
crops. On 4,735 farms the expenditures for feed averaged $307.52, 
according to the same census reports. The feed is largely returned 
to the soi] in the form of manure, which is carefully preserved on 
most farms. The fertility of most of the land under cultivation is 
being built up every year. Many of the average yields given in this 
report for different soils, except the organic soils, were obtained with 
the liberal use of manure. 

Efficient farm labor is plentiful except during the pea-harvesting 
season. Nearly all of it is white, and most of it is local, including home 
seekers who have moved into the county recently. The census reports 
show $312.03 as the average cost of labor on 1,695 farms in the county 
in 1939 and that the average size of farms has decreased steadily, 
from 131.5 acres in 1890 to 30.2 acres in 1940. At the same time the 
acreage of improved land on farms has decreased from an average of 
38.2 acres to 13.4. The most important reason for the decrease is the 
large number of subsistence and chicken farms of 5 acres or less, most 
of which include only a little cleared land. 

The first land cultivated in the county included the light-colored 
soils on the alluvial bottoms. This land was fertile and less difficult 
than the uplands to clear, and the farmers were able to convert large 
areas profitably. The soils of the uplands, which have been settled 
more recently, are expensive to clear. A large number of the recently 
established farms have only a few acres cleared. Near Stanwood there 
are many farms of 80 acres or more, but 40 acres is the common size 
with the exception of the small chicken and subsistence farms. 

Census data of 1940 show that 86.5 percent of the farms are operated 
by owners, 13.2 percent by tenants, and 0.3 percent by managers. The 
number operated by tenants has been increasing slowly. Nearly all 
the tenants pay cash rent, commonly $8 to $10 an acre annually for 
cleared uplands and $10 to $12 for cleared bottom land. The trend 
in the number, size, tenure, and value of farms is shown in table 4. 
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Tanie 4.—Selected farm data for farms in Snohomish County, Wash , 
an stated years 


Aver- Valne of land 


Aver: | ageim. Farms operated by— | Land | and puildings— 
, Land in} age | proved S fe re 
Year Farms | ‘farms | sive of | land able 
farm per Own- ) ‘Ten | Man- crops Per Per 
farm ers ants | agers L farm nore 
Num. 
ber vleres | lcres | Acres | Percent| Percent) Percent Dollars | Dollars 
q 121 Bz O4 6 a4 a0 1,821 VW 24 
1315 38 2 94 8 42 0 5,150 30:16 


05 2 228 ssl 10 9g 2, 716 28 52 
65 3 18 8 883 106 iit 6, 613, 0 79 
400 17.3 875 W5 20 { 53,410 | 7,422] 150 55 
9 
3 


37h 14 2 Bod 97 60, 704 | 7,446] 197 96 
30 2 134 865 132 83,315 | 4,577 151 46 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field and the recording of their characteristics, 
particularly in regard to the growth of various crops, grasses, and 
trees. 

The soils and the underlying formations ave examined systematically 
in many locations. Test pits are dug, borings are made, and exposures, 
such as those in read and railroad cuts, are studied. Each excavation 
exposes a series of distinct soil layers or horizons, called collectively 
the soil profile. Each horizon of the soil, as well as the underlying 
parent material, is studied in detail, and the color, structure, porosity, 
consistence, texture, and content of organic matter, roots, gravel, and 
stone are noted. The chemical reaction of the soil and its content 
of lime and salts are determined by simple tests ‘The drainage, both 
internal and external, and other external features, as the relief or lay 
of the land, are taken into consideration, and the interrelation of the 
soil and vegetation is studied. 

The soils are classified according to their characteristics, both in- 
ternal and external, with special emphasis upon the features that 
influence the adaptation of the land for the growing of crop plants, 
grasses, and trees. On the basis of these characteristics the soils are 
grouped into classification units, the three principal of which are (1) 
series, (2) type, and (3) phase. In some places two or more of these 
principal units may be in such intimate or mixed pattern that they 
cannot be clearly howe separately on a small-scale map but must be 
mapped as (4) a complex. Some arcas—as riverwash and rough 
stony land—that have no true soil are called (5) miscellaneous land 
types. 

_ The series ip a group of soils having the same genetic horizons, 
similar in their important characteristics and arrangement in the 


* The reaction of the sail is its degree of acidity or alkalinity expressed mathematically 
ag the pit value In this report determination of pTl values given wee made in the fleld 
by colorimetiic methods, mainly Bromoeresol green indicator, hut with bromothymol blue, 
Solltex, or LaMotte duplex indientors if above prt 6 In these determinations a pit 
rating of less than 58 is regarded as strengly ackl, 5 to 6 moderately acid, and 6 to 7 
shgehtly acid ~The presence of Hime in the soil is detected by the une of a dilute solution 
of hydrochloric acid, 


Eyer 


id other tuck ct 


JerLt ue 


Area of organie pent sais used fer 


Everett sa 
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soil profile, and having similar parent material. Thus, the series 
comprises soils having essentially the same color, structure, natura] 
drainage conditions, and other important internal characteristics, and 
the same range in relief. The texture of the upper part of the soil, 
including that commonly plowed, may vary within a series. ‘The 
series are given peogeaphic names taken from localities near which 
they were first identified. Everett, Alderwood, Custer, Puget, and 
Lynden are names of important soil series in this county. 

Within a sou series are one or more types, defined according to the 
texture of the upper part of the soil. ‘Thus, the class name of this 
texture, as sand, loamy sand, sandy loam, silt loam, clay loam, silty 
clay loam, or clay, is added to the series name to give the complete 
name of the soil type. For example, Everett gravelly loam and 
Everett stony sandy loam are soil types within the Everett serics. 
Except for iho texture of the surface soil, these types have approxi- 
mately the same internal and external characteristics. The soil type 
is the principal unit of mapping, and because of its specific character 
it is usually the unit to which agronomic data are definitely related. 

A soil phase is a variation within the type, differing from it in some 
minor feature, generally external, that may be of special practical 
significance. IFor example, within the normal range of relief for a 
soil type some areas may be adapted to the use of machinery and the 
growth of cultivated crops, and others may not. Differences in relief, 
stoniness, and degree of accelerated erosion may be shown as phases. 
Even though no important. differences may be apparent in the soil 
itself or in its ae for the growth of native vegetation throughout 
the range in relief, there may be important differences in respect to 
the growth of cultivated crops. In such instance the more sloping 
parts of the soil type may be segregated on the map as a sloping or a 
hilly phase. Sinha some soils, having differences in  stommess 
may be mapped as phases even though these differences are not re- 
flected in the character of the soil or in the growth of native plants. 
Examples in the Everett series are Everett gravelly loam, level phase, 
and Everett gravelly loamy sand, rolling phase. 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, complexes, and miscellaneous 
land types, in relation to roads, houses, streams, lakes, section and 
township limes, and other local cultural and natural features of the 
landscape. 


SOILS 


Soils are developed as the result of soil-forming forces acting on the 
parent material. The major forces concerned in soil formation are 
clinate and vegetation, and it is of importance to consider the time that 
these forces have been acting. 

The dominant soils of Snohomish County were developed under a 
heavy stand of timber in a mild, moist, nearly frost-free climate. The 
parent material consisted largely of glacial till and glacial outwash 
contuining gravel and many glacial boulders. Asa result many of the 
soils are gravelly. Along the eastern border extensive areas of soils 
are developed in place from consolidated rock, and smaller bodies 
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occur in the central part. Extensive bodies are developed from old 
lacustrine deposits, stream alluvium, and organic materials. ‘The up- 
land soils were formed under a forest of conifers, including Douglas-fir, 
hemlock, and redcedar. The needles and twigs fall on the surface, 
where they form a thin organic layer but add little to the soil. Because 
of slash burning, which follows lumbering operations, much of the 
forest organic matter is destroyed before the land comes under culti- 
vation. Under the usual farm management, however, there is an in- 
crease in the organic matter. This is contrary to much of the experi- 
ence in other parts of the United States.* 

In the well-drained areas, the soils that are seldom frozen have been 
leached to considerable depth by winter rains. Calcium and other 
basic materials have been Jeached from the upper part of the soil, and 
narked soil acidity has developed. ; ; 

Observation of a large number of profiles of well-drained soils in 
virgin areas indicate that they have the following common charucter- 
istics : 

1. 0 to 1% inches. A layer of brown forest litter grading into dark-brown 

leafmold containing a trace of mineral sort in the lewer part and per- 

meated by fine roots from shrubs and other plants. 

1% to 2 inches. A thin ash-gray layer of irregular oecurrence, best de- 
veloped in sandy sous, distinct when dry, and meonspicuous when moist 
It is absent in heavy-(extured soils, 

3 2to10 inches Brown or reddish-brown friable material eoutaming many 
rust-brown pea-sized concretions, or celented aggregates, locally known 
as “shot” The content of organic matter is moderately high in virgin 
condition. 

4. 10 to 23 inches, A yellowish-brawn Inyer that becomes more yellow with 
depth There are a few shothke aggregates in the upper part The 
matemal is rather hard when dry but breaks into small clods when 
crushed. 

5. 23 to 30 inches, Light yellowish-brown, faintly compact material, slightly 
finer in texture than in the layer above It contains a trace of gray and 
rast-brown specks where underlain by compact glacial till 

G. 30 inches +, the parent material, which may consist of gray cemented 
material, or compact gravelly till, yellowish-gray loose gravelly material, 
consolidated rock, or fine-textured lacustrine material, 

There are many local variations from this generalized profile, re- 
sulting from differences in drainage, slope, and character of parent 
material, The thickness of each horizon is variable. Most of the 
soils consisting of recent alluvial deposits are gray or light grayish 
brown, Many of the poorly drained soils have dark-brown mottled 
subsurface layers and are underlain by grayish-blue substrata. The 
most poorly drained areas are occupied by peat and muck soils. 

Dairying and chicken raising are the common types of farming, and 
considerable areas are planted to commercial trucking crops and pota- 
toes. ‘Timothy and clover and oats cover the greatest acreage. Green 
peas are grown as a cash crop in connection with dairymg, the pea 
vines being used for silage. Fruits and vegetables are grown for home 
use by most farmers. ‘There is a large number of subsistence farms 
mostly owned by men who have employment in the cities or have 
retired from active work. On most of these just enough land is cleared 


i] 


SWHERTING, L, C, CHANGES IN ORGANIC MATTER IN WESTRRN WASHINGTON BOILS AS A 
REBULT OF ChopPING. Soil Sel, 44; 139-149. 1937. 
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for gardens and small orchards, but these have little influence on the 
agriculture of the area. There has been a large influx of home seekers 
in recent years, and much land is being cleared of stumps and brush. 

Most of the fertile lowland soils, especially the Puget, Puyallup, 
and Sultan soils, have been under cultivation for years. Clearing 
and development of stump land is now confined mainly to the less 
productive uplands. The high cost of clearing is a great handicap 
in increasing the area under cultivation. This has emphasized the 
necessity of clearing the most productive land first, and the less pro- 
ductive land only when the demand for farm land becomes greater, 

In this county there is no marked adaptation of individual crops 
to certain soil types, except that truck crops usually are grown on the 
more fertile alluvial and organic soils. Alfalfa does not do well on 
the stream flood plains, owing to a fluctuating water table, therefore 
it is grown largely on the upland soils. The large variety of soils 
in Snohomish County falls naturally into two distinct eral (1) 
Soils with well-developed drainage and (2) soils with restricted drain- 
age. 

The well-drained soils are identified with the upland areas and 
though by far the most extensive and most representative, they are 
not the most productive. Based on the character of the underlying 
parent material from which developed, they are discussed in four sub- 
groups, as follows: (1) Soils underlain by consolidated bedrock 
material—Oso and Cathcart series; (2) soils underlain by compact 
or cemented glacial till material—Alderwoodl series; (8) soils under- 
lain by fine-textured glacial Jake sediments—Kitsap series; and (4) 
soils underlain by loose porous glacial till and outwash materials— 
Everett, Skykomish, Lynden, and Indianola series. 

The soils with restricted drainage are identified with the stream 
valley and lowland valley outwash plain and basin areas and are 
discussed in three subgroups, based on the degree of restricted drain- 
age and on the character of the surface soils, as follows: (1) Imper- 
fectly drained gray and brown soils—Puget, Sultan, Puyallup, Pil- 
chuck, and Snohomish series; (2) poorly drained dark-colored soils— 
Bellingham, Norma, Edmonds, and Custer series; and (8) the organic 
soils—Carbondale muck, and Mukilteo, Rifle, and Greenwood peats. 

In addition to these three groups, are a number of griscellanedtia 
land types, as rough mountainous land and tidal marsh, which are 
mainly nonagricultural and do not fall naturally into a detailed 
classification of mature soils. 

In the following pages the soils of Snohomish County are described 
in detail,’ and their agricultural importance is discussed; their dis- 
tribution is shown on the accompanying soil map; and their acreage 
and proportionate extent are given in table 5. 


7 Because of much greater detail in mapping in this survey, data accumulated In several 
dears of field study and development in the science of soil classification since the date of 
the earlier purser ss) which were of bronder reconnaissance character, many changes have 
been made in soll names, resulting in apparent conflicts, The more important of these 
are noted in the text, 
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Tapin 5.—Acreage and proportionate cxatent of the soils mapped in Snohomish 
County, Wash, 


Sloping phase_ 


Everett gravelly loamy sand 
Mukilteo peat. 


Hilly phase. __- Sa 


Per- ay Per- 
Type of safl Acres cent Type of soil Acres cent 
Qso loam a |] Puyallup fine sandy loam...._.-..-.- 4,696] 09 
Cathcart loam. 6 || Sujtan loam... ee au 3,136 5 
Cathcart clay toni 1 // Suitan silt loam. 2, 048) 3 
Alderwood gravelly 7 || Suttan clay loam R04] 1 
Hilly phase_ 3 {| Pilchuck fine sand. 3, 988 6 
Level phase . 2 || Palchuek gravelly 8 512 1 
Alderwood gravel! 8 || Snohomish silty clay 2, FBR) 4 
Hilly phase. 2 || Snohomish gilt loam. 1, 604 3 
Level phase. _ 2 Shallow phase. 2, 560 4 
Aldorwoad silt loam 2 || Snohomish loam... 320 1 
Wusap silt loam... A Bellingham clay loam_ 3,072 5 
Steep phase. 2 || Norma clay loam. _ 8.320) 13 
Kitsap loam... 7 {| Norma lonam_.. --- 2, $80) 5 
Everett. gravelly sandy loam 0 || Norma fino sandy Inain 192] (4) 
Tilly phase 37 || Edmonds sandy loam. 2, 018) 
Lvvel phase. - 7 || Edmonds loam. . 2. - 2h] (1) 
erelt stony sandy loam. 4 {[ Custer fine sandy loam -_.-...----- 4 312) 
rett gravelly loam. _.-- 4 || Carbondale muck et 2 1, 084 
level phase .. -. ---- 4 Shallow phaso__.--.--.-------- 4 1, THQ} 
3 ted 
4 
& 
2 
4 
7 
3 


Ca 
Zz 
We AewpewESe 


Skykomish gravelly sandy loain Shallow phase. Rd 
Skykomish fravelly loam Rifle peat. . 3,772 
Skykomish stony loam Shallow phas 443) 
Skyhonush stony sand . Greenwood peat. 7 1, 088 
Skykomish gravelly sand Rough mountamous land (Oso soil 
Lynden loamy sand. 0 material) 91, 200] 14 6 
Lynden loam_..- — - 8 |) Rough broken iand 49, 436) 7 0 
Lynden sandy loam. 7 || Rough stony land (Ose soil material). 25,152) 40 
Indianola foamy sand. 4 f] Reverwash ___ 5 
Milly phase... 1 {f Tidal imarsh_ 3 
Puget clay loam 0 || Coastal beach. 1 
Puget silt wan 3 ]{ Made fand_...---. 1 
Puget loam. 8B — 
Pugel elay . I TOliez-; inccaseuades we eee ee ee }024, CHN]100 0 
Puyallup sandy Joam. 9 


' Less than 0} percent, 


WELL-DRAINED SOILS UNDERLAIN BY CONSOLIDATED BEDROCK 
MATERIAL 


The Oso and Catheart series include soils developed mainly in place 
on consolidated recks, which have been overridden and affected by 
glacial materials. ‘The Oso soils, developed mainly from hard meta- 
morphoric rocks that weather slowly, are shallow and rocky. The 
Catheart soils are developed mainly from sandstones and shales that 
disintegrate readily. 

OSO SERIES 


Oso soils are covered with ee 1Y% inches of dark-brown organic 
material underlain by a thin gray layer that. rests on light reddish-yel- 
low or inoderately yellowish-brown material containing some cemented 
ageregates of soil. Ata depth of about 10 inches this Tayer passes into 
moderately yellowish- brown or yellowish-brown loam contaming many 
angular fragments of rock. At an average depth of 30 inches the mate- 
rial is underlain by partly decomposed rock and at about 42 inches by 
hard rock. The depth to the bedrock ranges from 10 inches to more 
than 6 feet within short distances. 

That Oso soils are developed at high elevations where the rainfall 
is high, and the cool temperature is reflected in the gray leached 
Inyer “and the rust-brown horizon below it. These soils are developed 
in place from hard rocks somewhat overridden and affected by glacia- 
tion, although the material is dominantly of residual origin. As 
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mapped, the parent materials include a variety of rocks, but these 
are dominantly hard metamorphic reck, as argillite; and lava rocks, 
as andesite and basalt. The soils are nonagricultural, and no attempt 
was made to map them in detail on the basis of differences in geological 
origin or other characteristics. 

The larger bodies occur on the lower mountain slopes, and areas 
near the main streams are at lower elevations. The relief is mainly 
gently to more steeply rolling and associated with mountainous relief. 
All the areas were formerly forested. 

Oso loam is the only type of this series recognized in the county. 


Oso loam.—This soil is covered with about 114 inches of dark- 
brown organic material consisting of partly decayed forest litter. Be- 
neath this is an ash-gray loam ¥% to 1 inch thick, of irregular occur- 
rence. This passes sharply into moderately yellowish-brown or rust- 
brown loam that contains some rust-brown weakly cemented aggre- 
gates of soil. It contains a variable quantity of angular rounded 
gravel. 

At a depth of about 10 inches this material- grades into light 
yellowish-brown loam. This contains angular weathered rock and 
gravel. At an average depth of 30 inches the material is under- 
Jain by weathered rock and at 42 inches by solid rock, but the 
depth to bedrock ranges from 6 inches to more than 6 feet within 
short distances. There are many rock outcrops on the surface. This 
soil is moderately or strongly acid. Areas that are more gravelly 
and sandy than typical occupy about one-third of a square mile a..d 
are indicated by gravel symbols. 

Oso loam is a variable soil and might be considered a soil complex 
rather than a definite soil type. The parent material includes a num- 
ber of hard rocks that are resistant to weathering. The relief is 
gently rolling or rolling, and some areas include some rocky breaks 
or steep slopes. The drainage ranges from good to excessive, owing 
to the fairly steep relief and to the friable condition of the subsoil. 

All this soil was formerly covered with a heavy stand of hemlock, 
Douglas-fir, cedar, and other conifers. It occurs in the northeastern 
part of the county. About half the timber has been cut, and the rest 
is being logged rapidly. None of the land is under cultivation. It 
is of more value for the production of timber than for farming. Its 
total area is 10 square miles. 

Areas of Oso loam in sees. 1 and 2, northwest of Whitchorse School ; 
in sec. 30 southwest of Lake Roesiger; in sec. 32, T. 27 N., R. 7 E.; 
and near Olney Creek north of Startup have a deeper, finer textured 
soil than typical. They occur at somewhat lower elevations than 
typical Oso loam. Here the organic surface layer passes into yellow- 
ish-brown or reddish-brown heavy loam or clay loam, which contains 
numerous rock fragments. The parent rock consists largely of basalt, 
argillaceous metamorphic rocks, and granite. The parent bedrock 
outcrops in many places but generally occurs at a depth ranging from 
24 inches to 6 fect or more. The total area of this included soil is 
about 1 square mile. 

CATHCART SERIES 


Tn virgin areas of the Cathcart soils there is a layer of partly decom- 
posed organic material about 2 inches thick, which passes abruptly 
520560—47 
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intoa rich-brown mineral soil of moderately high organic content about 
S inches thick. A small quantity of gravel and a few glacial boulders 
are on the surface. 

The subsoil is yellowish brown, variegated or streaked with rust 
brown, gray, red, and yellow in the lower part and contains an abun- 
dance of small shotlike pellets. ta layer is underlain by partly dis- 
integrated shale and sandstone at an average depth of about. $4 inches, 
the range being 24 to 60 anlies The Catheart. soils are permeable 
integrated shale and sandstone at an average depth of about 3 inches 
but ranging from 24 to 60 inches. The Catheart soils are permeable 
and friable to the under lying bedrock. The surface soils are moder- 
ately acid, and the upper part of the substratuns is slightly acid. 

The parent materials in this series consist of w eathered shales and 
sandstones with thin or superficial clacial materials, as indicated by 
granitic gravel and occasional glaci: al boulders on the surface. The 
underlying rock is largely sandy shale or shaly sandstone, with some 
interstitial heavy claylike shale and, in places, thin beds of coal. 

The relief is for the most part gent ly rolling, and im many places 
these soils are associated with steep slopes of rough broken land. 
Drainage is well developed. 

The soils—Catheact loam and Catheart clay loam—are well drained, 
and in their virgin condition supported a heavy cover of Douglas- fir, 
cedar, hemlock, and associated trees and shrubs. 


Catheart loam.—In virgin areas this soil is covered with a 2-inch 
layer of dark-brown forest mull consisting of partly decomposed leaves, 
fir needles, Hi(ter, and considerable mineral soil. in the lower part 
hound together with fine rootlets. Between depths of 2 and 8 inches 
the surface soil is rich-brown loam of moderately high organic content. 
The upper part is faintly reddish brown when wet and containg a large 
number of rust-brown soil aggregates of iron cementation. The soil 
when plowed breaks to a faintly granular tilth and has a rich-brown 
color. This materia] erades into “yellowish- brown rather heavy loam 
faintly variegated with rnst-hrown streaks. At 2 depth of about. 28 
inches it grades into yellowish-brown loam variegated with rust brown, 
rust yellow, and some gray. This isa gritty, rather heavy, moderately 
acid loam and breaks up to small clods. It'is underlain by rust-brown 
and grayish-brown partly decomposed sandstone or sandy shale with 
streaks or mot tling of rust yellow, gray, and a. trace of black in the 
upper part. Tt hecomes more gray with depth. The depth to the 
parent material ranges frem 24 to 60 inches or more. The upper part 
of the parent m: terial is rather soft. The substratum includes inter- 
bedded layers of sandstone, sandy shale, and shale, with occasional 
seams of coal. A few roots penetrate to a depth of 24 inches or more 
into the partly weathered sandstone and shale. A few granitic pebbles 
and glacial boulders and many fragments of sandstone ‘and shale occur 
in the soil. 

Catheart loam covers a total areca of 4.9 square miles. The land is 
gently rolling, with a moderately developed shallow dendritic drainage 
system. The largest areas are north of Cathcart and northeast of 
Snohomish. 

Surface and internal drainage are very good. Closely spaced 
Douglas-fir stumps 6 feet or more in diameter indicate ‘a former 
heavy stand of timber. The present uncleared areas are covered for 
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the most part with a thick stand of young hemlock, cedar, fir, alder, 
vine maple, Oregon maple, and other trees and shrubs, together with 
a thick growth of bracken in open areas, About 35 percent of the 
land is under cultivation, and considerable additional areas are being 
cleared, most of which also will probably soon be uncer cultivation. 

This is one of the most desirable soils of the uplands. Forage crops 
Sor dairy cattle and timothy and clover are grown on most of the cul- 
tivated area. Timothy and clover, cut for hay the first year, yield 
about 214 tons an acre, and may be cut for hay or pastured the sce- 
ond or third year. Oats are grown on about 24 percent of the culti- 
vated land and are used as a nurse crop for timothy and clover. 
Most of the oats ure cut green for hay, which yields about 214 tons 
an acre; when cut for grain, the acre yield is about 60 bushels. Fruit 
trees and truck crops do well. Potatoes yield about 200 bushels, 
and strawberries 2,000 quarts. The yields mentioned are obtained 
with the use of fertilizer, mostly barnyard manure. 

Cathcart loam is not especially susceptible to erosion, but owing 
to the occurrence of the parent rock at slight depths it should be care- 
fully managed and farmed along the contour and not up and down 
the slopes. 

As mapped, a few small areas of silt loam and of sandy loam tex- 
ture are included. The sandy loam areas, covering somewhat less 
than half a square mile, are the more extensive. These are utilized 
as pasture and support a good growth of lespedeza and grass where 
not shaded and where bracken has not gained a foothold. 


Catheart clay loam.—tIn virgin areas this soil consists of a 2-inch 
covering of dark-brown well-decomposed organic material, under- 
lain to a depth of about 6 inches by rich-brown clay loam. When 
plowed at the proper moisture content it breaks into angular pea-sized 
fragments. It is strongly to moderately acid (pH 4.8 to pH 5.3). 
Where cultivated, the organic surface layer ts mixed with the sur- 
face soil and the material becomes rich brown. This layer passes into 
brownish-yellow heavy clay loam very faintly variegated with rust 
brown. It breaks into irregular large clods and small angular frag- 
ments, Ata depth of about 24 inches this layer grades into dull yel- 
lowish-brown clay loam or silty clay stained with rust brown, and 
this, in turn, grades into brownish-yellow disintegrated shale. 

The parent material, which is reached at depth of 34 to 60 inches, 
is brownish-yellow soft shale. It breaks along a horizontal plane to 
cubical or flat fragments with brownish-red stains. In some places 
there are interbedded layers of heavy sticky claylike shale. Where 
these outcrop the surface soil is finer in texture, The lower part of 
the subsoil and upper part of the shale substratum are moderately 
acid. The shale, into which roots penctrate to a depth of only a few 
inches, becomes less acid with depth. 

The surface is gently rolling, with a somewhat hummocky micro- 
relief. On the lower slopes this soil generally is associated with vough 
broken land. Surface drainage is goud, and internal drainage is 
adequate. The total area mapped is 1.0 square mile. The largest 
area is near Cathcart. 

There were more hardwoods in the native forest on Catheart clay 
loam than on the other soils of the uplands in this county. The 
virgin timber has been cut, and the soll now supports much alder, 
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vine maple, Oregon maple, and a second growth of fir. About 40 
percent of the lind is under cultivation, and this is considered the 
best soil in the uplands for timothy and clover, which are grown on 
about 60 percent of the cultivated area and produce an average yield 
of 214 tons of hay an acre. Oats are grown on about 20 percent of 
the cultivated land and produce about 21% tons or more of oat hay or 
60 bushels of grain, Strawbermes yield more than 2,000 quarts. 
Many bush beans and telephone peas are grown, Some corn is grown 
for silage. Fruit trees do well. 


WELL-DRAINED SOILS UNDERLAIN BY COMPACT OR CEMENTED 
GLACIAL TILL MATERIALS 


The well-drained soils underlain by compact or cemented glacial till 
materials include several members of the Alderwood series. These 
soils ave underlain by very compact or silica-cemented glacial till, 
locally known as hardpan. They are of average productiveness. 
Aveas designated as the rolling phases are better adapted to timber 
production than to farming. 


ALDERWOOD SERIES 


In a virgin condition the Alderwood soils are covered with partly 
decomposed forest litter to an average depth of about 2 inches. In 
the more sandy areas and in areas of retarded drainage a very thin 
gray siliceous layer occurs ui many places just below the organic 
material, but in general the organic layer passes abruptly into a 
weak-brown friable soil, which contains many small shotlike pel- 
lets, or aggregates, and considerable gravel. At an average depth 
of about 6 inches this layer grades into more yellowish-brown material 
that becomes lighter colored with depth. ‘Phe smail pellets, or shot, 
as they are locally known, are one-tenth to one-quarter of an inch in 
diameter and of a uniform brown or rust-brown color. Much gravel 
and many glacial cobbles and boulders occur throughout the soil. 
‘The subsoil material is abruptly underlain by gray, dense, cemented, 
gravelly glacial till, which may continue to a depth of more than 40 
fect. 

In the earlier reconnaissance survey the Alderwood soils were in- 
cluded with soils of the Everett series, and Whatcom silt loam of the 
earlier survey, as now mapped, is included with the Alderwood soils. 

The glacial till from which these soils have been developed consists 
of granite, quartzite, schist, slate, basalt, and other materials brought 
in from the north by glaciation. 

Surface drainage is well developed in most places, but internal 
drainage is retarded by the cemented substratum, and the soils show 
the effects of drought somewhat less quickly during the dry summer 
season than do the more permeable soils of the Everett series, with 
which the Alderwood soils are associated. 

Three soil types and four soil phases of the Alderwood-series are 
recognized—Alderwood gravelly loam and Alderwood gravelly sandy 
loam, both with hilly and level phases, and Alderwood silt loam. 


an WHELTING, L Co SHOP SOILS OF WESTERN WASIEINGION Soll Sel. 41 : 35-44, illus. 
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Alderwood gravelly loam.—In virgin areas this soil is character- 
ized by a thin surface layer of dark-brown forest htter and partly 
decomposed lenfmold from fir and hemlock needles, leaves, grass, 
moss, and twigs tightly bound together with fine roots. This organic 
mat ranges in thickness from 4 inches in areas of second-growth trees 
to less than 1 inch in pastured or burned-over stump land. Under 
cultivation the mat is mixed with the underlying soil. The organic 
layer passes abriptly into a brown, coarse, gritty, friable gravelly 
loam surface soil having a moderately high content of organic material. 
It has a reddish cast when moist and is more gray when dry. This 
layer contains many brown or rust-brown pea-sized cemented aggre- 
gates, or shot. A thin ash-gray layer about half an inch thick occurs in 
some places above this and just below the organic layer. It occurs 
irregularly as small spots in small depressions, where the drainage is 
slightly deficient, and on the more sandy areas, 

The surface soil 1s strongly to moderately acid and ranges from 
pH 4.6 to pH 62. with an average of about pH 5.7 in virgin areas. 
Jn general it is slightly less acid in cultivated areas, because of the 
application of stable manure and commercial fertilizers. The most 
acid part is just below the leafmold, and the material becomes Jess 
acid with depth. It is slightly plastic when wet and without definite 
structure. 

At an average depth of 6 inches the surface soil passes into a 
yellowish-brown coarse gravelly loam subsoil that is single-grained 
and friable. Ata depth of about 12 inches the subsoil grades into a 
pale yellowish-brown or brewnish-yellow gravelly loam lower subsoil, 
which has a faint green shade when moist but is more gray when dry, 
This layer is very faintly compact and breaks into small clods, It is 
usually less acid than the surface soil or the upper part of the subsoil 
and contains slightly more fine material. 

Between the depths of about 24 and 38 inches is gravelly loam of 
slightly finer texture, ranging from brownish gray to yellowish brown 
faintly mottled with gray and rust brown. It is slightly compact and 
breaks into small clods and is rather hard to penetrate when dry. 
This layer contains much gravel and many glacial boulders. Plant 
roots are numerous and form a conspicuous horizontal mat of fine 
roots, the lower part of which is just above the gray cemented glacial 
material locally known as hardpan. This consists of unassorted 
glacial debris firmly cemented to a conglomerate rocklike mass. A 
heavy blow with a crowbar penetrates it only a fraction of an inch, 
but once broken the interstitial material between the gravel and rock 
is more easily loosened. Road cuts and wells indicate that it is of 
fairly uniform hardness to a depth ranging from 10 to 100 feel, with an 
average thickness of more than 40 fect. The cementing material ap- 
pears to be mostly silica, with some iron. Where exposed to winter 
rains it disintegrates slowly. Road cuts with a 75 percent or steeper 
slope seem to stand up indefinitely. It is penetrated by moisture very 
slowly and by plant roots hardly at all, It is acid or neutral, rang- 
ing from pH 4.8 to pH 7.0, with an average of about pH 5.7, and, 
poms less acid with depth, is neutral in places at a depth of 20 

eet. 
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Gravel is scattered throughout the soil and on the surface, but there 
is seldom enough to prevent cultivation. The gravel consists mostly 
of granite, with some quartzite, schist, slate, basalt, and other rocks. 
The pieces of gravel are somewhat rounded and smooth with a little 
soil adhering tothem. ‘There are many glacial boulders on the surface 
and throughout the soil, in most places more than 20 tons an acre, 
which must be removed before the land can be properly cultivated. 

Alderwood gravelly loam: covers an area of 135.3 square niles and 
is one of the most. extensive soils in the county. It is the predomi- 
nating soil of the uplands in the western part. It is closely associated 
with Alderwood gravelly sandy loam and with the Everett soils. 

The relief is that of a terracclike gently rolling or undulating ground 
moraine. This soil borders many steeper areas of the rolling phases 
of this and other soil types. The most typical areas are on beuchlike 
positions between 200 and 400 feet clevation. Above the 400-foot 
elevation it is, in many places, bordered by a belt of the Kitsap soils. 
The average slope ranges from 2 to 13 percent. Areas with a slope of 
more than 18 percent are differentiated as the rolling phase, and nearly 
level areas are included with the level phase. 

A fairly complete drainage system has developed. Most. areas have 
good surface drainage. Underdrainuge is somewhat deficient, be- 
cause of the impermeable character of the substratum. 

In its virgin state this soil was covered with a dense forest of 
Douglas-fir, some western hemlock, redcedar, alder, a few other trees, 
and underbrush, but because of easy accessibility was one of the first 
to be denuded. Much of the virgin timber was cut before 1910, and 
where protected from brush fires uncleared areas are now covered with 
a thick growth of alder, second-growth Douglas-fir, hemlock, and 
underbrush in various stages of maturity. A few areas support trees 
that will be large enough for merchantable timber in a few years, and 
much pulpwood is now being cut. Fallen logs, underbrush, and pitted 
ground conditions make uncleared areas diflicult to traverse on foot. 
Trails and logging railroad grades quickly become overgrown with 
brush when abandoned, The land is cost ly to clear of the large stumps, 
but by using dynamite and heavy mechanized equipment much of this 
soil is being cleared (pl. 1, B). 

About 5 percent of this soil is now under cultivation, and a little more 
is partly cleared for pasture. It is more productive than the average 
soil of the uplands but is less fertile than most soils in the valley bottom 
lands. Dairying and chicken raising are the most common types of 
farming practiced on this soil. More than 50 percent. of the cultivated 
land is in clover and timothy for hay, which yiclds an average of 1% 
to 2 tons an acre the first year, after which the land remains in pasture 
for 1 or 2 years. Outs, uscd as a nurse crop, average about 40 bushels 
an acre when cut for grain, but more than half the crop is cut green for 
hay, which averages about 2 tons an acre, and yields of 4 tons have been 
reported. Potatoes yield about 150 bushels. Potatoes and garden 
crops are grown for home use. The yields mentioned are obtained 
when liberal supplies of barnyard manure and some chicken manure 
are used. Most of the farmers buy considerable feed. This soil is not 
well adapted to fruit trees, because of the slight depth to hardpan, 
which interferes with deep-rooted crops. Some apples, cherries, 
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plums, and pears are grown for home use, and there are a few small 
commercial orchards near Edmonds. Loganberries and other bush 
fruits do well but are grown on a small scale. Most of the straw- 
berries are grown on more sandy soils. Bracken dominates the pas- 
tures in cleared areas and tame-grass pastures about the fourth year. 

A high content of gravel and fairly gentle slopes keep this soil from 
eroding readily, as also do the crops commonly grown. Any appre- 
ciable erosion would be destructive, owing to the shallowness of the 
soil above the hardpan, and steeply sloping areas should not be used 
for clean-cultivated crops. Owing to the slightly pitted surface the 
more level areas need good drainage through dead furrows and shallow- 
plowed ditches at the lower end of fields, 

At present none of the farmed land is irrigated, but if water could 
be made available, limited supplemental irrigation would probably be 
profitable on garden crops during the dry months of July and August. 


Alderwood gravelly loam, hilly phase.—This phase includes 
areas of the normal soil having slopes ranging from 13 to 25 percent. 
Areas with more than a 25-percent slope are classed as rough broken 
land. It occurs in small scattered areas closely associated with the 
typical soil and is similar in all respects except relief, The total area 
is 3.4 square miles. ‘The dominant virgin timber of Douglas-fir has 
been cut, but less than 1 percent of the land is cleared of stumps and 
second-growth trees. It is used mostly for pasture and is more valu- 
able for timber production than for farming. 


Alderwood gravelly loam, level phase.—This level phase has a 
soil profile very similar to the typical soil, but the gray layer beneath the 
organic matter on the surface may be slightly better developed. The 
surtace soil is mainly brown coaise gravelly loam, grading at a depth 
of 6 inches to yellowish brown and to a lighter color at a depth of 12 
inches, It is underlain by a faintly mottled layer at a depth of about 
24 inches, resting on a cemented substratum at a depth ranging from 
24 to 48 inches or more. It occurs in small scattered areas in the 
eastern part of the county and is closely associated with typical soil. 
The total extent is 2.1 square miles, most of which is northeast of Lake 
Stevens, and is confined to nearly level terracelike areas having a slope 
of less than 2 percent. Surface drainage is slightly restricted but 
adequate. About 5 percent of the land is cleared. The crops grown 
and acre yields are similar to those on the typical soil. 


Alderwood gravelly sandy loam.—In virgin areas a 2-inch cover 
of forest litter grades into dark leafmold. In most. places this organic 
material is underlain by pale ash-gray gravelly sandy loam averaging 
about half an inch in thickness, but becoming as much as 2 inches thick 
in pockets and in the more sandy localities, or it may be lacking over 
considerable areas. This layer is spotted in occurrence, but it occurs 
much more consistently in this soil than in Alderwood gravelly loam. 
When wet, the gray layer is not very conspicuous. This horizon and 
the organic layer are distinctly acid, ranging from pH 4.6 to pH 5.0. 

The surface soil between depths of 214 and 10 inches is brown 
gravelly sandy loam. Most of it has a faint-red cast when moist, less 
red, however, than Alderwood gravelly loam, and it becomes somewhat 
gray when dry. Cultivated areas have a dull grayish-brown shade, 
owing to a mixing of the organic and the thin gray layer with the 
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underlying material, In most places this soil is of higher gravel con- 
tent than Alderwood gravelly loam. Although the gravel 1s an annoy- 
ance, only a few areas contain sufficient quantities to preclude cultiva- 
tion. Numerous glacial cobbles and small boulders also occur. Rust- 
brown pea-sized shot pellets are scattered through the soil and are con- 
centrated in the lower part of this layer. The content of organic matter 
is low. This layer is strongly to medium acid, ranging trom pH 4.7 
to pH 6.0. The soil is loose and friable, with single-grain structure. 

Below this layer the soil becomes yellower with depth. At about 10 
inches it grades into yellowish-brown or light brownish-yellow grav- 
elly sandy loam and continues to a depth of 26 inches or more. ‘This 
material is slightly sticky when wet, and the walls of road cuts are 
firm and not easily broken down. When removed the material is fairly 
friable and porous. This layer is moderately acid and 1s low in organic 
matter, 

At a depth of about 28 inches this material grades into brownish- 
yellow gravelly sandy loam, which may be of slightly finer texture 
than the soil have The consistence is firm, and the material breaks 
into soft angular clods. It has a gray shade when dry and a green 
shade when moist. A trace of gray and rust-brown mottling occurs 
in the lower part of the layer. This material is without shot pellets, 
but gravel and cobbles to which soil adheres are conspicuous. 

This layer rests abruptly on gray cemented glacial diift material 
locally called hardpan, which is 10 to 75 feet thick and consists of 
mixture of roughly rounded cobbles, gravel, sand, und fine interstitial 
cementing material. ‘The depth to the hardpan ranges from 24 to 48 
inches. Where the hardpan is of greater depth, most of the areas are 
included with the Everett soils. In most places the top of the hardpan 
is covered with a mat of fine plant roots, which do not penetrate it, but 
water percolates through very slowly, and the reaction of the upper 
part of the hardpan 1s strongly acid, ranging from pH 4.8 to pH 5.0. 
‘The cemented material appears to conform to the slopes without great 
variation in thickness. 

Alderwood gravelly sandy loam is one of the predominating soils 
of the uplands in the western part of the county. The total area is 
&6.1 square miles. The largest areas occur at clevations between 200 
and 400 feet. 

The relief in general is gently rolling but somewhat more strongly 
rolling than Alderwood gravelly loam, with slopes ranging from 2 
to 13 percent. The microrelief in virgin areas is pitted with shallow 
depressions several feet in diameter as a result of overturned trees 
having shallow, widely spreading root systems. Surface drainage 1s 
good, but underdrainage 1s somewhat deficient. The soil material 
just above the cemented material as waterlogged during winter rains, 
but this is an advantage to many creps, as it conserves moisture for 
use in the dry summer months. 

Most uncleared areas are now covered with « young growth of 
Douglas-fir, hemlock, alder, and other trees. Much pulpwood and 
cordwood is bemg cut in second-growth timber, and cordwood is also 
being cut from old fallen logs. Some of the oldest stands of second- 
growth timber are approaching sawlog size. 

About 4 percent of this soil is under cultivation, in addition te 
small areas partly cleared for pasture. The main crops are clover and 
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timothy for hay and pasture, and oats, which are largely cut green 
for hay. Oat hay averages about 2 tons an acre and clover and tim- 
othy 1144 to 134 tons. Onts cut for grain yield about 35 bushels. 
Some potatoes, garden crops, and fruit are grown. Yields are com- 
parable or slightly lower than on Alderwood gravelly loam. 

The comparatively large area lying west of Lake Roesiger includes 
some undifferentiated areas of the rolling phase of this soil. These 
were not separated in the field, owing to difficult accessibility. 


Alderwood gravelly sandy loam, hilly phase.—Separated from 
the typical soil on the basis of more steeply rolling relief, this soil 
includes areas having a slope between 13 and 25 percent. Nearly all 
of it is in virgin condition. The surface soil consists of a 2-inch 
layer of organic material, which passes into brown gravelly sandy 
loam. A thin ash-gray layer underlies this in some places, but it is 
not at all consistent. Below a depth of about 8 inches the material 
grades into yellowish-brown gravelly sandy loam, which, in turn, 
grades at a depth of about 26 inches into gray material underlain 
abruptly by cemented gravelly glacial drift at an average depth of 
36 inches. “The depth to the cemented layer, or hardpan, which out- 
crops on the steeper slopes, is more variable than in other Alderwood 
soils. As mapped, this soil includes small areas of Everett soils 
without the shallow hardpan layer. In some places adjacent to 
Cathcart soils the soil material is underlain by shaly sandstone. 

This soil covers a total areca of 31.2 square miles. It occurs mostly 
in scattered areas along breaks at. the heads of stream channels in 
the western part of the county. Surface drainage is excessive, and 
drainage above the cemented substratum, which is impermeable to 
moisture, is good. 

The relief is hilly. The slopes are not too steep to culti- 
vate, but agricultural development is better deferred, where so much 
smooth land is available for clearing. This soil does not erode 
easily but is rather droughty and is more valuable at present for 
the production of timber than for cultivated crops. Less than 1 
percent has been cleared, and much of this is in permanent pasture. 
Most of the virgin timber was cut more than 25 years ago, and while 
natural reforestation was delayed by brush fires, a young forest 
growth is taking place on much of this soil. 


Alderwood gravelly sandy loam, level phase.—This is similar 
to the typical soil except that the relief is more level. It occurs in 
smooth benchlike areas having an average slope of less than 2 per- 
cent, the largest being in two bodies southeast of Lake Stevens. 
The total area is 1.8 square miles. Surface drainage is sluggish, but 
under cultivation adequate drainage is furnished by shallow furrows. 
About 5 percent of the land is cleared. The crops grown and the 
acre vields are similar to those on the typical soil. 


Alderwood silt loam.—The surface soil in virgin areas is covered 
with a 114-inch layer of brown, moderately acid, partly decomposed 
organic material containing many roots. Under cultivation this is 
mixed with the mineral soil below, which consists of reddish-brown 
smooth silt loam containing many small pea-sized soft rusty-red or 
rusty-yellow incipient concretions, or shotlike pellets. The material 
in this Jayer is weakly bound together with roots, is moderately high in 
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organic matter, slightly acid, and faintly granular. Some gravel and 
glacial boulders are scattered through the soi} mass, although it is less 
gravelly than the other Alderwood soils. 

Between depths of 7 and 18 inches, the subsoil is yellowish-brown 
silt loam with a red cast. It is friahle and breaks tnto small eclods 
and crumbles to small pea-sized fragments. This material passes 
into reddish- or yellowish-brown friable silt loam, which breaks into 
small clods. Ata depth of about. 30 inches it is underlain by light red- 
dish-brown or yellowish-brown silt loam. This layer contains great 
numbers of roots that extend horizontally and in places form a mat over 
a brownish-gray dense hardpanlike substratum consisting of cemented 
glacial till. The average depth to the hardpan is about 36 inches but 
ranges from 24 fo 50 inches. The hardpan is more than 40 feet thick 
in most places and is very hard to penetrate with a crowbar. Moisture 
permeates it very slowly and few plant roots penetrate it. It con- 
sists of water-worn gravel and glacial boulders embedded in inter- 
stitial material of fine sandy texture and appears to be cemented with 
silica and iron. The rock and gravel are largely hasalt, with smailer 
quantities of granite, quartzites, schists, and other metamorphic 
rocks. 

This soil occupies an area, of 2.4 square miles in one locality north- 
east of Monroe, mostly in T. 28 N., R.7 E. The relief is undulating 
or gently rolling, and the soil is not especially susceptible 10 erosion. 
Surface drainage is good, but underdrainage is somewhat deficient. 
The originally heavily timbered Jand has all been cut over, and 
uncleared areas are covered with a young growth of alder, Douglas- 
fir, redeedar, and hemlock, together with an undergrowth of bracken, 
red huckleberries, cascara, blackberries, and other shrubs and vines. 
About 30 percent of the land has been cleared. 

Considered one of the best soils of the uplands, about 60 percent of 
the cultivated area is used for timothy and clover, 25 percent for oats, 
and the resi, for miscellaneous crops. Timothy and clover produce an 
average yield of about 2 or 214 tons of hay an acre and potatoes 160 
bushels. Cherries, apples, loganberries. and several small fruits do 
well. The content of organic matter of this soil is low, and the crop 
yields are obtained by use of a liberal supply of manure. 


WELL-DRAINED SOILS UNDERLAIN BY FINE-TEXTURED GLACIAL 
LAKE SEDIMENTS 


The soils of the Kitsap series are the only well-drained soils in the 
county developed from fine-textured sediments deposited in former 
glacial lake basins or ponded glacial waters. They are of average 
productivity. 

KITSAP SERIES 

The Kitsap series includes brown upland soils characterized by 
smooth fine texture and absence of gravel, coarse sand, or stone. 
The parent material consists of compact gray silty clay with thin 
interbedded layers of silt and very fine sandy loam, entirely 
free of coarse material and apparently originating in old glacial 
lake, alluvial, or marine deposits laid down im still waters. In un- 
cleared areas the surface is covered with a thin dark-brown organic 
layer of partly decomposed forest litter. 
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These soils are developed on gently sloping or nearly level upland 
benches having a slight irregular microrelief. Surface drainage is 
somewhat restricted but adequate, and internal drainage is fair, but 
the silty clay substratum is slowly permeable to moisture. ‘The soil 
materials ave acid in reaction. A striking feature of all Kitsap soils 
not common in other soils of the region is the green color of ditch 
banks, caused by a growth of moss. 

Before the land was cut over, these soils supported a heavy stand 
of Douglas-fir, western redcedar, and western hemlock. A young 
growth of alder, hemlock, redcedar, and fir is now coming 1n, together 
with a thick undergrowth of bracken, huckleberries, blackberries, salal, 
and other shrubs and vines, The soils are more productive of hay 
crops and grain than the Alderwood soils. 

Two soil types and one soil phase of this series are recognized— 
Kitsap silt loam and its steep phase and Kitsap loam. These three 
were included mainly with the Whatcom soils of the earlier survey. 


Kitsap silt loam.—In undisturbed virgin areas this soil is covered 
with a 1-inch layer of dark-brown partly decomposed organic material 
containing much fine silty mineral material in the lower part. The 
surface soil to a depth of about 6 inches is grayish-brown, yellowish- 
brown, or pale reddish-brown faintly granular smooth-textured silt 
loam. The organic-matter content is moderately high. Some small 
shotlike pellets adhere to the small roots. The ash-gray layer devel- 
oped in many other soils of the county below the surface organic mate- 
rial is generally absent. 

Ata depth of about 6 and continuing to about 10 inches the subsur- 
face soil is yellowish-brown heavy silt loam slightly mottled with gray 
and rust red and breaks to weakly developed clods. This layer and 
the one above are strongly acid (pH 5.2). Below, to a depth of 
about 20 inches, the material is brownish-yellow heavy silt loam mottled 
and streaked with rust brown and gray containing specks of black. 
It breaks into irregular clors that contain a few worm holes and many 
small roots and becomes grayer with depth, passing into light-gray 
or very pale-brown silty clay mottled with rust red and gray. This 
layer is moderately acid, rather tough, and hard to penetrate and breaks 
into large clods and blocks. 

At an average depth of 26 inches, this is abruptly underlain by 
a parent material of compact light-olive or pale-olive clay shaded 
with brownish gray and yellow when moist but gray when dry. 
It has a faint horizontal fracture and breaks into angular _frag- 
ments and blocks containing thin interbedded layers of silt and very 
fine sandy loam. A few small roots penetrate it to a depth of 60 
inches or more. The upper part of the parent material varies in reac- 
tion from very strongly acid (pH 4.6) to slightly acid (pH 6.2) and it 
becomes less acid with depth. 

The color of the soil varies considerably. In the better drained 
areas it is more yellow and in the more poorly drained areas it is grayer 
than typical. Pockets of gray and yellow material occur in the sub- 
soil of all areas. 

This soil is widely distributed in small bodies over the county. Much 
of the total area of 14.5 square miles is in an irregular belt slightly 
more than 400 feet in elevation, It is developed in flat terracelike areas 
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with a very gentle slope and has a faint irregular microrelief caused 
by the uprooting of huge trees that have been blown over. Surface 
drainage is somewhat restricted, but under cultivation shallow furrows 
carry off the water. Internal drainage is fairly good but takes place 
slowly. The soil is plastic when wet and becomes hard when dry. 

Kitsap silt loam at one time was heavily forested with the common 
trees of the region. Practically all the original timber has been cut. 
A young growth of alder, redcedar, hemlock, fir, cascara, dogwood, and 
thick underbrush covers most of the cut-over area. 

About 8 percent of the Jand is under cultivation, and on about 65 
percent of this area timothy and clover are grown. The yields of hay 
are about 134 tons an acre the first year, somewhat less the second, and 
the hay land is pastured the third year and sometimes the second and 
fourth. Oats, grown as 2 nurse crop on about 20 percent of the culti- 
vated land, produce an average yield of about 40 bushels an acre. 
Other general farm crops are grown on the rest of the land, but it seems 
(o be poorly adapted to frit trees and garden crops. 

Kitsap silt loam, steep phase.—This steep phase includes eroded 
areas at the heads of ravines that. extend into areas of the typical 
soil. A thin organic layer overlies the surface soil, which is grayish- 
brown heavy silt loam to a depth of about 6 inches. This is under- 
lain by grayish-yellow silt loam or clay loam mixed with gray. 
brown, and rust-brown material that extends to an average depth of 
16 inches, where it passes into compact greenish-gray silty clay with 
thin interbedded Jayers of silt and very fine sandy loam. The deeper 
underlying materials outcrop on the steeper eroded slopes. This 
soil erodes very easily and when wet it slides badly in read cuts. It 
has been logged but not cleared of stumps, and most of it is covered 
with a fair stand of young trees. Its greatest value is for the pro- 
duction of timber. Its 1.8 square miles occur in small scattered 
areas closely associated with other Kitssp soils. 


Kitsap loam.—In undisturbed virgin areas this soil is covered with 
a 114-inch layer of dark-brown or brown partly decomposed forest 
litter with fine mineral material in the lower part. The 6-inch 
surface soil is reddish-brown smooth fine-textured loam that grades 
into yellowish-brown material in the lower part and includes vari- 
ations in texture ranging from smooth silty very fine sandy loam 
to hght silt loam. This material contains a few shotlike pellets, 
many roots, and tiny dark streaks from decayed roots. In cultivated 
areas, where the soil is mixed with the layer of organic material, the 
surface soil becomes grayish brown. It passes into yellowish-brown 
fine-textured loam containing many pockets of light reddish-brown 
material that extend into it from the layer above. This layer of soil 
and the layer above are strongly acid (pH 5.4) in virgin areas and 
slightly less acid in well-fertilized cultivated areas. At a depth of 
ubout 15 inches the material grades into brownish-yellow silt loam 
variegated with rust brown, rust yellow, and gray. Matted roots lie 
horizontally in the lower part of this layer; associated in many places 
with the decayed roots is dark-colored decomposed organic material 
and the white mycelia of fungi. At an average depth of 32 inches 
the soil is abruptly underlain by the parent material of compact gray 
laminated silty clay containing very thin interbedded layers of silt 
and very fine sandy loam, together with specks of rust brown and 
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rust yellow. It has firm consistence and is rather hard to penetrate 
with a shovel and is not penetrated deeply by roots, This material 
is moderately acid in the upper part and becomes Jess acid with 
depth. 

There is considerable variation in the color of the surface soil, which 
is brown, yellow, or gray according to differences in drainage. The 
included spots with deficient drainage are grayer, and the better 
drained areas are brown, 

This soil occurs in small bodies scattered over the county at eleva- 
tions of less than 500 feet. Many areas occur as high benches near 
places where small creeks join larger streams, The total area is 7.2 
square miles. 

The relief is smooth and benchlike, with very gentle slopes. Surface 
drainage is adequate. Underdrainage is somewhat restricted but is 
satisfactory for general farm crops. 

Some of this soil, northwest and northeast of Sultan on benchlike 
areas slightly more than 400 feet in elevation, is of slightly lighter 
texture than typical, approaching fine sandy loam. 

This soil originally supported a heavy stand of hemlock and Douglas- 
fir, but most of the large trees have been cut and the uncleared areas 
now are covered with a young growth of hemlock, alder, fir, vine maple, 
and cascara. and an undergrowth of willows, fireweed, devilsclub, 
bracken, huckleberries. and other shrubs and plants. 

Kitsap loam is locally considered a desirable upland farming soil, 
somewhat superior to Kitsap silt loam. About 20 percent of it is under 
cultivation, and the cleared area is increasing rapidly. Jt has good 
water-holding capacity and is fairly easy to cultivate. Timothy and 
clover are grown on about 50 percent of the cultivated land and yield 
about 2 tons of hay an acre. Oats are erown on about 15 percent of 
the cultivated land and yield 40 to 45 bushels. Garden crops, potatoes, 
and fruit for home use are grown on the rest of the cultivated area. 


WELL-DRAINED SOILS UNDERLAIN BY LOOSE POROUS GLACIAL TILL 
AND OUTWASH MATERIALS 


The group of well-drained soils underlain by loose porous glacial till 
and outwash materials includes soils of the Everett, Skykomish, Lvn- 
den, and Indianola series. The Everett and Skykomish soils are under- 
Jain by gravel and sand and the Lynden and Indianola by sand or fine 
sand. The productivity of these soils depends mainly on the surface 
texture. The soils with loam surface soil are of average fertility. 
Those having coarse sandy surface soils are less fertile. Areas desig- 
nated as loamy sand are of very low agricultural value. Areas desig- 
nated as rolling are better adapted for timber production than for 
cultivated crops. 

EVERETT SERIES 

In virgin areas the Everett soils have a 2-inch cover of partly de- 
composed organic material, which passes sharply into brown or pale- 
brown soil with a high gravel content, but in many of the more 
sandy areas there isa thin gray laver beneath the organic laver. The 
gray layer is more distinct when the soil is dry and almost disappears 
when it is wet. Some rust-brown shotlike pellets are concentrated in 
the lower part of the surface soil. Ata depth of about 10 inches the soil 
material passes into a more yellowish-brown gravelly subsoil. This 
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layer, in turn, grades into a more yellowish-brown or | brown 
material with increase in depth and 1g rather leose and only slightly 
coherent. In most places it contains a large quantity of gravel. Atan 
average depth of about 38 inches this-layer passes into Tight grayish- 
brown or yellowish-brown gravelly glacial drift, which is more or less 
modified by glacial waters and is assorted or irregularly stratified, 
very slightly ‘compact, porous, uncemented, and crumbles ousily, 

The water-holding capacity is rather low. The gravel consists of 
granite, quartzite, schists, and other metamorphics, “sh ile, sandstone, 
basalt, and other rocks. | In general the relief is gently rolling or 
rolling with some kamelike and morainic areas, Drainage is wood or 
excessive, except in smiull spots subject to seepage. ‘These soils orig- 
inally were heavily forested but have been extensivel y logged, and are 
now occupied mainly by second-growth timber und shrubs, Compar- 
atively small arens are used for past tire eand farm crops (pl. 3). The 
Everett series is Spain by four soil types and four phases, of 
which the gravelly sandy loam is by far the most extensive. 


Everett gravelly sandy loam.—In virgin areas this soil is covered 
with a layer of dark-brown organic material consisting of partly de- 
composed fir needles, leaves, twigs, grasses, fern fronds, and moss, all 
grading into dark-brown well- -decomposed leatmold that contains 
some fine sand and white fungi mycelia, and all firmly bound 
together by fine rootlets. The thickness ranges from a mere film on 
recently burned-over and pastured areas to 4 inches i in heavy second- 
growth timberland. When cultivated the organic layer 1s mixed 
with the mineral soil below. A thin irregular “ash- -gray layer, devel- 
oped beneath the organic layer in some areas, is more pronounced 
on the more sandy- textured areas at the higher elevations and in shaded 
localities. Generally the organic layer” passes sharply into pale- 
brown gravelly moderately acid and’ friable s sandy loam. The soil 
is very slightly plastic when wet and continues to a depth of about 10 
inches. This material is low in organic matter. A red shade near 
the surface gives way to yellow with. depth. Gravel constitutes about 
10 percent of the material. and small glacial cobbles and boulders are 
scattered throughout. There are some rust-brown softly cemented 
shotlike pellets about. one-tenth of an inch in diameter, which are 
more concentrated in the lower part of this layer. The soil grades 
into yellowish-brown friable grav elly sandy loam, which has many 
fine roots and becomes grayer with increasing depth. From a depth 
of about, 88 inches downward to about 50 inches the subsoil generally 
is a very slightly compact gravish-brown or yellowish-brown gravelly 

sandy loam, “but it may be ‘Teplaced by irregularly stratified sand and 

gravel. The subsoil becomes less acid with depth. The reaction at 
a depth of 38 inches is slightly acid (about pH 6.0) and in places it 
approaches neutral (pH 7.0). 

The substratum ranges from coarse glacial drift. to glacial outwash 
material, with local inclusions, below a ‘denth of 50 inches, of cemented 
materials such as underlie the Alderwood soils. ‘The glacial till and 
outwash materials are derived largely from granitic and metamorphic 
rocks, with some basalt. 

Glacial houlders and cobbles are scattered throughout the soil. 
Most of them are about 5 inches i in diameter, and if the land is cleared 
of stone to plow depth, 15 to 40 tons an acre are generally removed. 
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Everett gravelly sandy loam covers an area of 58.0 square miles. 
It occurs in scattered bodies in the uplands over the western part of 
the county closely associated with the Alderwood soils, but generally 
at higher or lower elevations. The most extensive areas are north- 
east und southwest of Monroe and east of Stanwood. 

The relief is gently rolling or rolling, and many low kamelike 
morainic mounds and intervening smooth areas give the surface 
a hummocky appearance. In many places the sol is bordered by 
steeper eroded areas of Everett gravelly sandy loam, rolling phase, 
and rough broken land. Surface drainage is good, except in local 
depressions; internal draimage is excessive, and only small seepage 
spots on slopes and local depressions have deficient drainage. This 
soil is inclined to be droughty, due to its porous character and deficient 
water-holding capacity. 

The native vegetation was mostly a heavy stand of Douglas-fir, with 
some western redcedar and hemlock. Nearly all the forest has been 
cut over, and most of the land is now covered with second-growth alder, 
Douglas-fir, hemlock, and redcedar, some of which have a diameter of 
more than’ a foot. The timber restocks itself where protected 
from brush fires. Bracken covers all areas not densely shaded, and 
a thick growth of evergreen blackberry briers covers some of the 
moderately moist areas. 

Less than 2 percent of the land is cultivated. The largest culti- 
vated areas ure south of Everett and east of Edmonds. Much of this 
soil is in isolated localities, remote from goud roads and partly sur- 
rounded by areas of steep relict, which discourages clearing. Mixed 
clover and timothy is grown on about 60 percent of the cleared area 
and produces an average of 114 to 2 tons of hay an acre, and oats cut 
for hay yield an average of a little more than 2 tons. The hay yields 
are slightly lower than on Alderwood gravelly loam. The Everett 
soil is rather porous for hay crops, but it 1s better than the Alderwood 
soils for fruit trees, owing to its greater depth and permeability. 
Apples, cherries, pears, and plums do well and give moderate yields 
where the trees are properly cared for, but sweet cherries often crack 
badly. Fruit growing is handicapped by competition with the irri- 
gated region east of the mountains where the yields are higher and 
the markets better developed. Loganberries and other small fruits 
produce well, but few are grown commercially. Potatoes and veg- 
etables are grown for home use. The yield of potatoes ranges from 
50 to 250 bushels an acre, with an average of about 125 bushels. 

Owing to its high content of gravel and rather porous character, 
this soil does not erode easily, although much of it has a slope of about 
10 percent. At present the steeper arens are of greater value for 
forestry than for farming. 


Everett gravelly sandy loam, hilly phase—This hilly phase 
was separated from the typical soil on the basis of more rolling and 
steeper relief, although it is also more stony than average areas of the 
typical soil. It includes areas having a slope of more than 13 percent. 

Many glacial boulders are scattered over the surface and throughout 
the soil. An average of about. 30 tons of stone an acre would need to 
be removed before clearing the land for crops. The cost of removal 1s 


ae compared with that of clearing the stumps, forest trash, and 
rush. 
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This soil occurs in scattered bodies closely associated with the other 
Everett soils over an area of 85.7 square miles. Most of the larger 
areas occupy eroded benches more than 409 feet in elevation bordering 
the mountains, and the most extensive are northeast, of Monroe. 

The relief is hilly, with slopes ranging from 13 to 25 percent. Areas 
having a slope of more than 25 percent are differentiated as rough 
broken land. 

Practically none of the land ts cultivated. though it could be cleared, 
and a few spots have been partly cleared for pasture. ts most profit- 
able present use is for the production of timber, 

Areas of somewhat finer or heavier texture and of lower stone con- 
tent, aggregating about one-third of a square mile, are included. ‘The 
larger of these are in sec. 8, ‘Ll. 27 N., R. 8 IE This included soil does 
not differ materially from the typical soil in relief, profile, or land 
use and adaptability to cultivated crops. 


Everett gravelly sandy loam, level phase—This level phase con- 
sists of areas of the normal soil developed on nearly level terracelike 
rehef with a slope of less than 2 percent. It occurs in small 
scattered areas closely associated with other Everett soils on a 
total of 6.9 square miles. In virgin areas there is a 2-inch layer 
of dark-brown leafinold on the surface, underlain in places by 
a film of ash-gray sandy loam over an 8-inch layer of brown or reddish- 
brown gravelly sandy loam containing many rust-brown shotlike pel- 
lets, all weakly bound together with roots. Underlying this is coarse 
gravelly sandy loam to a depth of about. 20 inches, yellowish-brown, 
and becoming lighter gray with depth. This material is loose, porous, 
and of high gravel content. Between 20 and 30 inches the material 
becomes coarser and more gray, and below a depth of 30 inches im- 
perfectly stratified layers of sand and gravel occur in many places. A 
few glacial cobbles and boulders are scattered through the surface soil 
and subsoil. Fine roots extend to a depth of 60 inches or more. Tn- 
(ernal dramage is wood to excessive, and surface drainage is adequate. 
In reaction, character of vegetation, land use, and acre yields, the level 
phase is similar to the typical. About 3 percent of the land is under 
cultivation. 


Everett stony sandy loam.—Where not occupied by stone, the 
surface of this soil is covered with a 2-inch layer of forest litter, below 
which is a 1-inch layer of ash-gray sandy loum, hardly visible when 
moist. This material is strongly acid (pH 4.0 to 5.0) and is abruptly 
underlain by rust-brown or yellow-brown moderately acid gravelly 
sandy loam of light sandy texture, containing shotlike aggregates, or 
pellets. Atan average depth of 18 inches is a grayish-brown or pale yel- 
lowish-brown layer of sand, gravel, and stone that is coherent or faintly 
compact Lo a depth of about 40 inches, below which it is loose and ineo- 
herent. Roots penctrate (his layer to a depth of 40 inches or more. The 

ravel and stone are mostly granite, with some basalt, andesite, quartz- 
ite, and other hard metamorphic rocks. About 40 percent of the mate- 
rial consists of smooth round stones ranging from 4to 12 inches in diam- 
eter. This soil, covering an area of 3.5 square miles. has developed on 
eroded terraces along swift streams emerging from the Cascade Moun- 
tains. It formerly supported a fair stand of Douglis-fir, which has 
been cut, but is now covered with » scattered growth of young alder, 
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Douglas-fir, hemlock, redcedar, and maple, and an undergrowth of 
bracken, red huckleberries, and salal, with some grass. The land is 
nonagricultura] and is best suited to forestry. 


Everett gravelly loam.—In uncleared areas this soil is covered 
with a dark-brown layer 14 to 4 inches thick of partly decomposed 
organic matter consisting of forest litter that grades ito well-decom- 
posed leafmold tightly bound together by fine roots. In places a half- 
inch ash-gray layer is developed beneath the organic layer, but it is not 
typical of this soil. ‘The surface soil below the organic layer, to a 
depth of about 8 inches, is an acid (pH 4.8 to pH 6.2) brown or 
eadich bow: single-grained louse friable, rather coarse gravelly 
loam, containing a few rust-brown soft shotlike pellets and here and 
there more firnly cemented rust-brown soil aggregates. Gravel consti- 
tutes 5 to 10 percent of the material. The gravel content is lower than 
in Everett gravelly sandy loam, and, although something of an annoy- 
ance, it is insufficient to interfere with cultivation. The organic mat- 
ier content is fairly low, but there are many fine roots. 

In cultivated areas the surface soil has a dull grayish-brown shade, 
owing to the mixing of the organic layer with the gravel and finer 
mineral soil material. This soil is slightly more reddish brown in the 
northern part of the county and is grayer at the higher elevations. 

The surface soil is underlain to a depth of about 16 inches by brown 
or yellowish-brown coarse gravelly loam similar to the soil above in 
consistence. Ata depth of about 16 and extending to about 36 inches 
the material becomes more yellow and grades into light yellowish- 
brown gravelly loam a little more slicky than the overlying material. 
At an average depth of about 36 inches 1t passes into more porous 
gravelly loam that continues to 50 inches ov more. ‘This material 
varies In color from grayish brown or yellowish brown to brownish 
yellow, becoming grayer with depth. The substratum, below a depth 
of 50 inches, consists of grayish-brown or gray glacial debris or out- 
wash material, which may be cemented in places. This cemented 
material, or hardpan, is too deep to have much effect on plant adapza- 
tion. Where it occurs at less depth, the soil is classified with the 
Alderwood series. 

Everett gravelly loam occurs on 18.9 square miles in small scattered 
bodies throughout the county. ‘The surface is gently rolling or rolling, 
with somewhat irregular bench or kamelike relief. Surface drainage 
is good except in small depressions or glacial pot holes and in spots 
along slopes subject to seepage. Internal drainage is free. the 
water-holding capacity is low, and the soil subject to drought. 
In common with the other upland soils, the native vegetation consisted 
of Douglas-fir, hemlock, and redcedar, nearly all of which has been 
cut. This is now succeeded by young alder, Douglas-fir, hemlock, 
cedar, cascara, and other trees, together with a thick undergrowth of 
bracken, vines, and other plants. 

About 3 percent of the land has been cleared. About 60 percent 
of the cultivated areais in timothy and clover, which yields an average 
of 134 to2 tonsof hay an acre. About 30 percent is used for oats, most 
of which are cut green for hay and yield about 214 tons an acre. The 
yields are slightly higher than on Everett gravelly sandy loam. The 
rest of the cultivated land is planted to potatoes, gardens, and fruit trees. 

520569473 
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Potatoes average about 150 bushels an acre. Fruit trees do well and give 
yields comparable to those of the county as a whole. 

A few comparatively mextensive areas are stony. 

Everett gravelly loam, level phase.—This soil is covered with a 
14-inch layer of dark-brown partly decomposed organic material 
abruptly underlain by very light reddish-brown gravelly loam contain- 
ing a few cemented shothke pellets and a small quantity of organic 
materials. Between depths of 6 and 30 inches is light yellowish-brown 
gravelly loam, somewhat yellower in the lower part. Below a depth of 
about. 30 inches the texture becomes coarser, and the material is grayish- 
brown or yellowish-brown gravelly sandy loum. The substratum, 
below a depth of 48 mches, consists largely of irregularly stratified 
glacial outwash and glacial debris. Small glacial boulders are scat- 
tered throughout the soil. Surface drainage is adequate, and under- 
drainage is good to excessive. The largest body in its 3.7 square miles 
is around Keho Lake i sec. 32, Tl. 27 NL, R26 EB. Less than 2 percent 
of the land is cultivated, and much of it is comparatively inaccessible 
to roads. In yields and relative acreages of crops grown, this soil is 
similar to the Gypical soil. 


Everett gravelly loamy sand.—In uncleared areas this soil is cov- 
eved with a 2-ineli Inyer of brown forest Jitter consisting of leaves, 
moss, Lwigs, and fern fronds fairly well disintegrated and mixed with 
some mineral matter, It is abruptly underlain by an ash-gray layer 
of irregular occurrence and varible thickness but havmg an average 
thickness of about one-half inch, ‘Ehis layer is more conspicuous in 
this soil than im any other upland soil in the county and is strongly 
acid (pH between 4.0 and 5.0). Under the gray layer is a very light 
veddish-brown gravelly loumy sand or coarse sandy loam to a depth of 
about $ inches, containing rust-brown weakly cemented layers in places 
and having low organic-matter content. This is underlain to a depth 
of about 14 inches by very light reddish-brown or yellowish-brown 
gravelly loamy sand somewhat coarser than in the layer above. This 
may contain aggregites of rust-brown weakly cemented material in 
places, 1s rather strongly acid, and passes into light yellowish-brown 
gravelly sand that in most places becomes coarser with depth. It is 
underlain at an average depth of about 30 inches by brownish-gray 
sand and gravel, irregularly assorted and stratified. The surface soil 
of most of this soil is variable in texture and as mapped includes small 
areas of gravelly sand, gravelly sandy loam, and sand. The soil maie- 
rial is penetrated by plant roots to a depth of 50 inches or more and 
includes small glacial boulders in various quantities. 

In its total of 13 square miles, Lhe most extensive areas are north 
and northeast of Monroe in T. 28 N., R.7 E.; T. 28 N., R. 8 EL; and 
T. 29N., RB. 7 E., anc one prominent area occurs west of Darrington in 
the northeastern part of the county. The relief in general is gently 
rolling or undulating, but some small nearly level areas are bordered by 
steep escarpments or rolling areas. The more rolling areas are dif- 
ferentiated as a rolling phase. Surface drainage is good and under- 
rainage is excessive. 

This soil formerly supported a fairly heavy stand of Douglas-fir, 
much of which has been cut in recent years. Natural restocking has 
been slow, and much of the Jand is now bare of timber. Less than 1 
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percent hus been cleared and is used for pasture. Crop yields would 
be low, because of the porous character of the soil and its low water- 
holding capacity. Its greatest value seems to be for the production 
of timber. 


Everett gravelly loamy sand, hilly phase—In virgin areas this 
soil has a thin layer of partly decomposed organic material overlying 
an 8-inch layer of reddish-brown gravelly loamy sand. This passes 
into light yellowish-brown gravelly sand, underlain by light-brown 
or gray sand and gravel glacial outwash material at an average depth 
of about 26 inches and continuing to a depth of more than 25 feet. In 
places a thin ash-gray layer occurs just beneath the organic layer. The 
texture of the surface soil and subsoil varies greatly, owing to outcrops 
of sand, gravel, and gravelly Ioam on the slopes. Small glacial 
boulders constitute 5 to 25 percent of the material. This soil covers a 
total area of 4.8 square miles and includes areas having an average 
slope ranging from 13 to 25 percent, with eroded areas, breaks or 
escarpment slopes, and kamelike morainic areas. It is most valuable 
for timber production. None of this land is cultivated, but the soil 
materials are used extensively as sources of sand and gravel for road 
and building materials. 


SKYKOMISH SERIES 


Virgin areas of the Skykomish soils are covered with a thin layer 
of forest duff and leafmold, which in most places is underlain by a 
brown gravelly sandy surface soil, but in some by an irregular ash-gray 
layer that ranges from 14, to 2 inches thick. ‘This gray layer is not 
conspicuous when the soil is wet. The subsoils consist of yellowish- 
brown or grayish-brown gravelly sandy material underlain by 
stratified sand and gravel. 

These soils are well drained and are developed on very gravelly 
terraces or benches lying 10 to 200 feet above the stream bottoms. All 
but the lowest apparently were deposited by swift streams as outwash 
material during the glacial period. They closely resemble the Everett 
soils, but differ in being underlain by stratified water-laid gravel rather 
than the less well-assorted glacial till and outwash material and in 
having a greater average depth fo the gravelly substratum. They 
differ from the Lynden soils in being more gravelly and having a gravel 
rather than a sandy substratum. 

The Skykomish soils were not recognized as representing a separate 
series in the earlier reconnaissance survey, in which they were included 
mainly with the Lynden and the Whatcom soils. 


Skykomish gravelly sandy loam.—In uncultivated areas this soil 
is covered with a layer of dark-brown forest duff, mixed with some 
mineral soil in the lower part and ranging in thickness from a mere 
film in burned-over areas to 3 inches in heavy timberland. A thin 
irregular gray Jayer about half an inch thick occurs beneath the or- 
ganic layer in places. Below this to a depth of about 7 inches is the 
characteristic surface soil, which consists of gravelly sandy loam of 
low organic-matter content and very weakly held together by roots. 
It is pale reddish brown or yellowish brown and contains many rust- 
brown shotlike pellets one-tenth to one-fourth inch in diameter. 

This material grades into yellowish-brown gravelly sandy loam, 
which continues to an average depth of 22 inches. The upper part con- 
tains occasional aggregates or lenses of rust-brown weakly cemented 
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soil material, but the lower part is slightly more coherent. This layer 
rests on a brownish-gray stratified sand and gravel substratum. A 
number of water-worn cobbles and boulders 4 to 10 inches in diameter 
are scattered over the surface and throughout the soil. A few stones 
occur on the surface. The quantity of gravel in the surface soil varies 
considerably, owing to the stratified character of the parent material. 
Fine roots penetrate to a depth of 48 inches or more. The surface 
soil is strongly or moderately acid, the subsoil and upper part of the 
substratum somewhat less so. 

The gray subsurface layer and rust-brown weakly cemented lenses 
are most strongly developed in the extreme northeastern part of the 
county. Areas along Squire Creek have a higher water table than 
those in other localities. 

Skykomish gravelly sandy loam occupies 27.2 square miles, with 
largest arers along Skykomish River and the North and South Forks 
of the Stillaguamish River. Ii is developed on smooth gently sloping 
terraces, in many places bordered by steep escarpments of rough 
broken land. Although nearly level, drainage is adequate, owing to 
the porous character of the substratum and excessive underdrainage. 
The parent material is formed mostly from granite, basalt, andesite, 
and hard metamorphic rocks, 

This soil formerly was covered with a heavy stand of Douglas-fir 
redcedar, and hemlock. There is some virgin timber, with a stand o 
50,000 feet or more an acre, southeast of Whitehorse School. As the 
land has only recently been logged, most of the cut-over areas have 
a rather sparse growth of young trees. 

Possibly less than 1 percent of this soil is cultivated, though many 
spots have been partly cleared for pasture. Areas on the lower benches, 
which are less droughty, produce good crops of apples, cherries, pears, 
plums, and small fruits, when well fertilized. The rather sterile char- 
acter of this soil makes good fertilization necessary for profitable 
crop production. A few plots are irrigated with water from the city. 
The soil responds well to irrigation but is too porous for hay and 
grain and is considered more valuable for timber production than for 
farming. 

Skykomish gravelly loam.—Virgin areas of this soil are covered 
with a 14-inch layer of brown material consisting of partly decom- 
posed forest mulch held together by small roots and containing some 
fine sand in the lower part. The 6-inch surface soil is brown or pale 
reddish-brown friable single-grained gravelly loam, strongly acid 
(pH 4.7 to 5.5), low in organte matter, and with a trace of shotlike 
pellets. The subsoil is light yellowish-brown or brownish-yellow 
gravelly loam of slightly finer texture, becoming lighter colored with 
depth, and breaking into small clods. At an average depth of about 
16 inches it grades into grayish-yellow or brownish-yellow gravelly 
loam, which becomes more gravelly with depth, is cohesive when moist, 
and firm when dry. The reaction is acid (pH 4.8 to 5.6). At an 
average depth of about 30 inches is pale yellowish-brown gravelly 
sandy loam underlain by stratified gravel and sand. The depth to 
the gravelly substratum ranges from 24 to 40 inches or more. 

The stratified sand and gravel substratum extends to a depth of 
25 feet or more and includes Inyers of gravel, sand, cobbles, and 
boulders and thin lenses of finer textured material. The occurrence 
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of stone in the surface soil is variable—imost areas have some, and a 
few small spots are almost covered with small boulders—and 10 to 20 
tons an acre must be removed on clearing. 

Skykomish gravelly loam is not so extensive as Skykomish gravelly 
sandy loam. Small areas of its total of 11.4 square miles are scattered 
on high terraces along the cae Reed and Stillaguamish Rivers. The 
soil occupies gently sloping benches of smooth relief, generally bor- 
dered by the Everett and Alderwood soils on the upper side and break- 
ing off to narrow belts of rough broken land on the lower side along the 
larger stream bottoms. An incipient natural drainage system extends 
back into the smooth benches. Surface drainage is good, and internal 
drainage is excessive. The water-holding capacity is low, owing to the 

orous substratum. ‘The native timber dominated by Douglas-fir has 
een cut, but 2 good stand of young trees is coming in on the uncleared 
areas. 

The cleared acreage has increased rapidly in recent years, and about 
5 percent of the soil is now under cultivation. About 60 percent of 
this is planted to timothy and clover, which is commonly cut for hay 
the first year, yielding about 2 tons an acre, and is usually used for 
pasture the second year and sometimes the third. Oats, grown on 
about 25 percent of the cultivated areas, average about 40 bushels of 
grain an acre, or about 214 tons of hay, but these yields are obtained 
only with liberal applications of manure or fertilizer. Fruits com- 
mon to the region do especially well on this upland soil, because of 
its fair depth, favorable relief, and good drainage. Crop yields are 
somewhat higher than on Alderwood or Everett gravelly loams. 


Skykomish stony loam.—A 114-inch layer of brown partly dis- 
integrated fir needles, leaves, moss, grass, and twigs, held together 
with fine roots, covers this soil in virgin areas. A trace of gray leached 
material occurs in places below this layer, but generally it 19 under- 
lain directly by pale reddish-brown friable coarse gravelly loam hav- 
ing a low content of organic matter and many soft shotlike pellets. 
It is very strongly acid (pH about 4.8), but becomes less so with depth 
and is somewhat sticky when wet and coherent when dry. At an 
average depth of 5 inches it grades into light yellowish-brown gravelly 
loam, which becomes more gravelly with depth. Layers of brownish- 
yellow gravel or gravelly sand are reached at an average depth of 
about 16 inches. The particles of gravel are rounded and above a 
depth of 380 inches are coated with a thin rust-brown film. Below 
this depth the material consists of stratified layers of gravel, sand, and 
water-worn cobbles. More cobbles and boulders are scattered through 
the surface soil and subsoil than in Skykomish gravelly loam. The 
soil materia] above a depth of 30 inches is firm enough to stand up 
well in cuts, but lower it is incoherent and loose. Most of this soil 
(3.5 square miles mapped) is in small scattered bodies along the Sky- 
komish and Stillaguamish Rivers. 

The relief, parent material, and drainage are similar to these fea- 
tures in Skykomish gravelly loam. Practically no Skykomish stony 
loam is cultivated, though a few spots have been partly cleared for 
pasture. It is too shallow, gravelly, and stony to be suitable for farm- 
ing and is better adapted to timber production. 


Skykomish stony sand.—In virgin areas this soil is covered with 
a l-inch layer of brown forest litter, which grades into a dark-brown 
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layer 14 to 3 inches thick, consisting of decomposed fir needles and 
leaves mixed with a trace of sand. Below this layer is an ash-gray 
strongly acid sandy layer of irregular thickness, averaging about 1 
inch but missing in many places. This is underlain by grayish-brown 
or yellowish-brown slightly acid gravelly material consisting of gravel, 
small cobbles, and stone embedded in sandy interstitial material. The 
lower part contains more fine material than the upper. 

A layer of sand, gravel, boulders, and cobbles continues to a depth 
of about 48 inches, and roots penetrate to the lower part of it. The 
gravel is coated with a rust-yellow film, the color becoming grayer 
with depth. This material is underlain by irregularly stratified gravel 
and sand that generally is more sandy and not so stony as the soil 
above. 

The relief is nearly level, but in many places the level areas break 
off to steep escarpments forming a narrow belt of rough broken land 
on the lower side. This soil is developed from coarse glacial outwash 
materials. The gravel and stone consist of granite, hard metamorphic 
rocks, and lava rocks. Surface drainage is good, and underdrainage 
is excessive. The area covered totals 6.5 square miles, mostly on high 
terraces along the Stillaguamish and Skykomish Rivers. One area 
southenst of Whitehorse School consists largely of recently deposited 
material and has a high water table. 

Much of this soil formerly supported a fairly heavy stand of timber, 
but most. of it is now covered with a young growth of Douglas-fir, 
alder, hemlock, redeedar, and other trees, huckleberries, bracken, fire- 
weed, and other plants. None has been cleared except for building 
sites. Although too stony, gravelly, and porous to be of agricultural 
use, it has value for timber production. 


Skykomish gravelly sand.—The 3.0 square miles of this soil is 
covered in virgin areas with a T-inch layer of dark-brown forest. duff 
mixed with some sand and is abruptly underlain by a mixture of 
rust-brown and gray gravelly sand having a pepper-and-salt appear- 
ance, a sprinkling of gravel, and very few stones on the surface, At 
a depth of about 10 inches this is underlain by a slightly compact 
mixture of gray and rust-yellow gravelly sand, in places containing 
aggregates of rust-hrown partly cemented soil material. This passes 
at an average depth of 24 inches into gray and rust-yellow stratified 
gravelly sand and sand, which extends to more than 60 inches and is 
Toose and incoherent and caves readily in road cuts. Small roots 
extend to a depth of about 24 inches. 

This soil is formed from gravelly material deposited by swift 
glacial-fed streams. It is slightly or medium acid. The parent ma- 
terial is derived mainly from old metamorphic and sedimentary rocks, 
including some andesite, basalt, and granite. 

The relief is smooth and nearly level. Surface drainage is good, 
and underdrainage is excessive. The soil occupies a few mextensive 
areas in the vicinity of Darrington on high terraces near the Sauk 
River and the North Fork of Stillaguamish River. Its original cover 
of Douglas-fir has been cut and most of the soil now appears rather 
barren, although there are small scattered fir, hemlock, willows, vine 
maple, ferns, grasses, and many wild strawberry plants. None of this 
soil is cultivated. It is not productive for farming but has value for 
timber and scanty pasture. 
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LYNDEN SERIES 


The Lynden soils, like the other well-drained virgin forested soils, 
are covered with forest. litter and Jeafmold. Beneath the 2-inch 
organic layer the soil is very dark brown or weak brown to a depth 
of 8 inches or more, where it passes into hghter reddish-brown and at 
a depth of about 24 inches into pale grayish-brown or yellowish- 
brown somewhat stratified sandy loam or sand. The deeper sancly 
materials are gray. ‘These soils are young, with little development 
of a soil profile, and are fairly free of gravel and stone to a depth of 
24 inches. They have little trace of a gray leached layer below 
the organic layer and have a few shotlike aggregates or pellets. Un- 
like the Skykomish soils, they are free from gravel and are underlain 
by sandy rather than by gravelly material. 

The old alluvial or glacial outwash material now above normal 
overflow from which they are developed appears to be derived from 
a variety of rocks, mostly hard metamorphic and granitic, together 
with some basalt and andesite. ‘They are closely associated with the 
Custer soil, though developed on the better drained parts of terraces 
rather than on slightly lower areas with deficient drainage. 

The relief is smooth, nearly level, and terracclike. Surface drain- 
age and underdrainage are adequate in most areas and somewhat ex- 
cessive on loamy sand. Three soil types are recognized—Lynden 
loamy sand, loam, and sandy loam. 


Lynden loamy sand.—The surface soil is covered with a 114-inch 
layer of brown forest litter and_well-disintegrated or decomposed 
leafmold, mixed with some sand in the lower part. To a depth of 
about 7 inches it is pale reddish-brown moderately acid loamy sand, 
which is slightly coherent when moist and loose and incoherent when 
dry. There are some reddish-brown faintly compact lumps in the 
upper part. The organic-matter content is low. A trace of a thin 
ash-gray layer occurs below the organic layer in places. Ata depth 
of about 7 inches and continuing to about 24 inches the soil is brownish- 
yellow faintly coherent loamy sand, which becomes lighter colored 
with depth and in places contains a trace of fine granitic gravel. 
Below this and extending to a depth of about 60 inches is pale grayish- 
yellow or yellowish-brown sand. This is loose and incoherent when 
dry. ‘This material in places contains a small quantity of gravel that 
may increase with depth. Below a depth of 60 inches this layer is 
underlain by pale grayish-brown or gray slightly acid sand with rust- 
yellow mottlings. This layer is stratified and of variable texture and 
color and includes Jayers of sand, fine sand, and gravelly sand. 

This soil covers an area of 18.1 square miles, mainly in a large body 
west of Edgecomb. Smaller areas are scattered along the larger 
streams. In many places it is intimately associated with the Custer 
soil, and, although the boundary between them is fairly sharp, areas 
bordering the Custer soil have a darker surface soil than average. 

The surface is nearly flat, sloping gently toward the larger streams. 
The soil is developed on old alluvial terraces, most of which are 25 
fect or more above the adjacent river bottoms. The microrelief is 
faintly hummocky. Low knolls and hollows indicate that the material 
has been slightly disturbed by wind. Internal drainage is excessive, 
and excess moisture passes quickly into the porous subsoil, which is 
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of low water-holding capacity, althongh areas bordering the Custer 
soil may havea higher water table and are less droughty. 

This soil former ly supported a heavy stand of Douglas-fir, and 
much of it is now covered with a good stand of young fir more than 
6 inches in diameter. 

About 4 percent of this soil has been cleared for cultivation, mostly 
in recent years. Strawberries are grown on about 20 pereent of 
the cleared land and are its most important eash crop, the yreld being 
about 1,500 to 2,000 quarts an acre. Home gardens, fruits, and berries 
do fairly well when the soil is well fertilized. A number of chicken 
farms on this soil help supply the needed fertilizer. 

This soil is too sandy for the profitable growing of hay and grain 
crops. Supplemental irrigation from shallow wells is possible on 
much of this soil and might be successful on intensive truck crops 
during dry summers. 

In the earlier reconnaissance survey this soil was included with 
Lynden sandy loam. 


Lynden loam.—In uncleared areas this soil is covered with a 114- 
inch layer of forest. mull consisting of partly decomposed leaves, fir 
needles, grass, fern fronds, and moss, mixed with some mineral material 
and fine roots in the lower part. This material is abruptly underlain 
by the mineral soil of brown loam containing some very fine sand, 
which in most areas has a faint-red tint when moist. ‘This layer is 
soft and friable and breaks into small irregular-shaped fragments. The 
organic content is moderately high, although roots are numerous. At 
an average depth of about 12 inches the surface soil passes into light 
yellowish- brown rather heavy loam, which breaks into small irregular 
aggregates. Below a depth of ahont 24 inches the texture becomes 
coarser and the varied material includes stratified layers of loam, fine 
sandy loam, silt loam, and gravelly sandy loam. Tn most. places it is 
light grayish-brown or pale yellow or gray fine sandy loam to a depth 
of about 32 inches, where it. is underlain 1 by brownish-yellow loamy fine 
sand to a depth of 60 inches. The substratum helow 60 inches consists 
of stratified layers of sand, sandy loam, sandy clay, and gravel. 

An occasional small water-worn boulder may occur in the surface 
soil, but, hoth surface soil and subsoil generally are free of stone, and 
both are friable and permeable, though a somewhat. compact layer that 
is strongly acid (as low as pH 4.6) may be present. in any part of the 
soil profile. The surface soil is mostly medium acid (ranging from 
pH 5.0 to 6.2), and the lower part of the subsoil is less acid. Fine roots 
penetrate to a depth of more than 60 inches. 

The total area of 17.0 square miles is largely in scattered bodies on 
terraces near the Stillaguamish and Skykomish Rivers, with smaller 
hodies along the smaller streams. In many places this soil is closely 
associated with the Skykomish and Sultan soils. It is developed on 
smooth nearly flat terraces mostly at low elevations, but. some are more 
than 100 fect above the streams. Surface drainage is adequate, and 
underdrainage is somewhat excessive, although some local areas have 
a high water table. 

This soil formerly was covered with a heavy stand of Douglas-fir, 
redcedar, and hemlock, nearly all of which has been cut. About 35 
percent is under cultivation, and 20 percent is partly cleared for stump- 
land pasture. Clover and timothy are grown on about 65 percent and 
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oats on 25 percent of the cleared land. Clover and timothy hay yields 
about 2 tons an acre and oats about 50 bushels when the soil is well 
fertilized. Potatoes yield about 180 bushels. Fruit and truck crops 
do well when fertilizer is used. 

The uncleared areas are covered mostly with young alder, Douglas- 
fir, hemlock, and redcedar, together with an undergrowth of cascara, 
vine maple, Oregon maple, dogwood, madrona, red huckleberry, black- 
berry, fireweed, and other plants. Much lespedeza grows on the 
partly cleared areas. Bracken soon covers the permanent pastures 
und uncultivated areas. 

As mapped, a few small areas that have a slightly heavier or finer 
textured surface soil than the typical are included and some of these 
have a somewhat mottled subsoil with retarded drainage transitional 
to the Sultan soils. These heavier textured areas produce slightly 
higher yields. 

ome areas recognized as Lynden loam in this county were included 
with the Puget and the Whatcom soils of the reconnaissance survey of 
1909. 


Lynden sandy loam.—In virgin areas this soil is covered with a 
114-inch layer of dark-brown forest mull hghtly bound together with 
roots. The surface soi] between depths of 114 and 8 inches is domi- 
nantly pale reddish-brown sandy loam, but small areas of fine sandy 
loam and very fine sandy loam texture are included. This material 
is slightly sticky when moist and is coherent and slightly compact 
when dry. It has a low content of organic matter but contains many 
small roots and a trace of soft rust-brown shotlike accretions. Flat, 
softly cemented lumps with a rust-brown stain, which are strongly 
acid, sometimes occur in the upper part of this layer. The surface soil 
is fairly free of stone and gravel. 

Beneath it, to a depth of about 18 inches is brown or yellowish- 
brown sandy loam, friable when moist and slightly compact when dry. 
In many places it is slightly finer textured than the surface soil. 
The reaction is strongly acid (about pH 5.5). This layer passes into 
grayish-brown or brownish-yellow sandy loam, which becomes lighter 
colored with depth. Tt includes some rust-brown and gray variations 
in color. 

At an average depth of about 34 inches the subsoil in underlain by a 
pale yellowish-brown substratum consisting of stratified layers of 
oamy sand, sandy lopm, and some gravel, which continues to a depth 
of 10 feet or more. The quantity of gravel increases where the soil 
is adjacent to the larger streams. The soil isslightly acid. Fine roots 
extend to a depth of 4 or more fect. The depth to the sandy sub- 
stratum ranges from 24 to 48 inches or more. 

This soil, with a tota] area of 6.5 square miles, occurs in many small 
areas, mostly on low benches in the valleys of the larger streams. It 
is developed along swift streams from water-laid material probably 
deposited, in part, during glacial times. The parent material is derived 
from a variety of rocks, mainly granitic, basaltic, and metamorphic. 

The land is smooth or undulating, with a gentle slope toward the 
largerstreams. A few areas are cut by abandoned meandering shallow 
old stream channels. The surface drainage is good, and the under- 
drainage somewhat excessive. 
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The numerous large stumps indicate a former heavy stand of virgin 
timber. About 35 percent of the land is under cultivation and is 
planted to the crops commonly grown. ‘Timothy and clover hay 
yields an average of about 144 tons an acre, and oat hay yields about 
tons. Oats for grain yield about 35 bushels and potatoes 175 bushels 
when the land 1s well fertilized and properly managed. 


INDIANOLA SERIES 


The Indianola soils, formed in high somewhat eroded terracelike 
areas of smooth benchlike or undulating to gently rolling relief, are 
porous, droughty, and oftrather low fertility. They are older than 
the meee soils and have more development of profile and duller 
colored surface suils. In virgin areas they are covered by a thin 
layer of partly decomposed organic material overlain in places by a thin 
ash- -gray ayer that rests on a “G-inch layer of brown sandy surface soi] 
containing many shotlike pellets. ‘These are rust brown and medium 
hard and occur to a depth of about 24 inches. In a few places rust- 
brown weakly cemented lumps occur at about this depth. ‘The subsoil 
of light yellowish-brown sand becomes lighter colored with depth and 
grades at about 36 inches into brownish- “yellow $ sand that has a faint 
olive- ereen shade when moist and is decidedly gray when dry. Itshows 
some stratalic: ion, and this becomes more diistinet with depth. 

These soils were originally covered with a coniferous forest of 
Douglas-fir and associ: ited trees and shrubs. Cut-over areas now sup- 
port t a growth of young fir, alder, hemlock, vines, and in places patches 
of grasses. 

Indianola loamy sand and a hilly phase of this soil are now mapped. 
These soils had not been recognized as such at the time of (he earlier 
and less detailed reconnaissance survey and were included with the 
Lynden soils. 


Indianola loamy sand.—In this soil the ash-gray layer below the 
forest litter 1s more distinct and consistent than in most soils of the 
county. It is strongly acid (pH 5.0) and is abruptly underlain by 
light-brown loamy sand contiining a larger number of small shotlike 
pellets than most of the other soils. These pellets are of unrform rust- 
brown color, not concentric in structure, and somewhat harder than in 
some other soils, but they can be cut easily with a knife. In many 
places they are clustered ‘around the numerous small roots. Between 
depths of 8 and 18 inches the soil is yellowish-brown slightly loamy sand 
containing a large number of shotlike concretions. The material in 
this layer 1s underlain by hght yellowish-brown loamy sand, which is 
slightly compact and brdaks mté weak angular aggregates. Flat rust- 
brown very coherent but not cemented lumps of soil oceur in this layer 
and in the layer above. Light grayish-brown Joose incoherent loamy 

sand or sand occurs at a depth of about 34 inches, the color becoming 
grayer with depth. This material is more or less stratified and includes 
layers of coarse sand and fine sand and a trace of gravel. The color 
ranges from brownish yellow to olive brown and may be streaked with 
rusty. brown and gray. The substratuin is medium or slightly acid 
(pH _ 5.6 to 6.7). Roots penetrate to a depth of 50 inches or more, 
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The aggregate area of 13.3 square miles is widely distributed, with 
the most extensive bodies near the Stillaguamish River Valley and east 
and northeast of Arlington, The relief is fairly smooth and benchlike. 
Sharp breaks to the drainageways give some areas a rolling appearance. 
The larger areas are at an elevation of slightly more than 250 feet above 
sea level. ‘This soil seems to be developed largely from estuarine and 
beach deposits of old glacial streams. 

This is an extremely porous and droughty soil, owing to excessive 
external and internal dramage. Stumps indicate that it formerly was 
covered with a heavy stand of Douglas-fir. It now supportsa scattered 
growth of young alder, fir, and hemlock, together with some under- 
growth of bracken, red huckleberry, and very little grass. About 7 
percent of the soil is under cultivation. Strawberries ordinarily pro- 
duce yields of 1,000 to 2,000 quarts an acre, with a maximum of 3,000, 
and gardens and small fruits are grown for home use. This soi] is not 
very well suited to hay or grain crops, but timothy and clover hay are 
reported to yield 1 or 114 tons an acre and oat hay 134 tons when well 
fertilized. Potatoes and garden crops do fairly well on the less 
droughty areas. 

The results of mechanical analyses on samples of this soil taken at 
several depths are shown in table 6, 
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Indianola loamy sand, hilly phase.—This hilly phase is of vari- 
able texture, caused by outcrops of stratified sandy materials on the 
slopes on which it occurs. The surface soil in average virgin areas 
is covered with a 114-inch layer of partly decomposed organic material 
underlain in many places by a thin ash-gray layer about half an 
inch thick. The surface soil to a depth of about 7 inches is brown loamy 
sand containing many shotlike accretions or pellets. This material is 
underlain to a depth of about 18 inches by yellowish-brown sand or 
leamy sand, which contains many shotlike pellets and a few rust-brown 
seams of faintly cemented soil material. Between about 18 and about 
30 inches the soil is light grayish-brown loamy sand, below which it 
passes into a brownish-gray sandy substratum of variable fexture, 
which continues to a depth of more than 60 inches. The land is hilly 
with eroded slopes ranging from 18 to 25 percent. Both surface drain- 
age and caflenden nae are excessive. Its 1.4 square miles occurs in 
small scattered areas, mostly near the Stillaguamish and Snohomish 
Rivers, The original heavy stand of Douglas-fir has been cut. None 
of the land is under cultivation. It has low value for agriculture and 
is best utilized for forestry. 
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IMPERFECTLY DRAINED GRAY AND BROWN SOILS 


The group of imperfectly drained gray and brown soils includes the 
Puget, Puyallup, Sultan, Pilchuck, and Snohomish series. Derived 
from recent alluvial stream-bottom deposits, they have undergone com- 
paratively little development of soil profile. Though they occupy only 
97.3 square miles; as a group they are the most fertile soils in the 
county and include about 65 percent of the cultivated land. The most 
productive are the clay loams and silt loams; the small areas classified 
as fine sand are of low value. 


PUGET SERIES 


The Puget soils have brownish-gray or gray faintly mottled surface 
soils toa depth of about 6 inches. The subsoils are light brownish gray 
mottled with gray and rust brown and yellow to a depth of about 40 
inches, where they are underlain by stratified material consisting of 
sand, sandy loam, silt, and clay. Most of these soils are strongly to 
slightly acid (pH 5.0 to 6.5), their organic content is moderate to low, 
and they are free from gravel and stone. Near the mouths of the 
Stillaguamish and Snohomish Rivers the soils contain more organic 
material than others and have greater depth to the stratified sub- 
stratum. They have been affected by tidal waters, and they are strongly 
acid. 

These soils are of recent origin and have little development of 
profile. They occur in the first bottoms and deltas of the larger 
streams. The parent materials are derived from a variety of rocks and 
consist in part of glacial rock flour contributed by active glaciers of 
the Casende Mountains. The surface is nearly level and is traversed 
by abandoned meandering stream channels. The forested areas origi- 
nally supported a cover of hemlock and redeedar, with some Douglas- 
fir mixed with hardwoods. Although of comparatively small extent, 
the Puget soils are important for farming. The lower areas are sub- 
ject to overflow where not protected by diles or levees, and the low 
delta areas have a high water table and support a. marsh vegetation 
dominantly of cattail, sedges, marsh grasses, and spirea. 

The four types mapped in the Puget soil series are the clay loam, 
silt loam, loam, and clay. 


Puget clay loam.—The surface soil is smooth light brownish-grav 
clay loam to a depth of about 6 inches and is faintly variegated with 
gray andrust brown. The texture is uniform, silty, and free from any 
coarse material. It is sticky when wet and breaks into small clods 
when dry. It can be worked readily if plowed at the optimum mois- 
ture content, but is inclined to puddle 1f cultivated when wet. The 
organic-matter content is moderately high. The upper subsoil layer, 
to a depth of about 20 inches, is a light brownish-gray laminated clay 
loam mottled with rust brown and gray. This layer has many fine 
capillary holes from root channels, and the material grades into bluish- 
gray silty clay loam or silty clay mottled with gray and rust brown. 
Thin seams of fine sand may occur at any depth. At an average depth 
of 40 inches the layer is underlain by gray or greenish-gray stratified 
layers of sandy loam, sand, silt, and clay. The depth to the stratified 
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substratum varies considerably. It is waterlogged in undrained areas 
and is always moist in drained areas. 

The reaction is moderately or slightly acid in typical areas. Be- 
tween Norman and the Skagit Bay and immediately northeast of 
Everett: are slightly more poorly drained areas than the typical, and 
the soil is acid (pH 4.8 to 5.8). The soil profile shows the effect of the 
high-water table, as the mottled bluish-gray Jayer occurs at a depth of 
about 6 inches and continues to 40 inches. This Jayer in these areas has 
rust-colored peaty seams and pockets as well as thin seams of fine sand; 
it has a horizontal laminated structure and breaks into large clods. 
This passes into brownish-drab more silty clay loam and at a depth of 
about 55 inches into bluish-gray waterlogged silty clay loam or silty 
clay. This is underlain by blue-gray sandy material at a depth rang- 
eo 60 to 90 inches or more. 

his soil includes more cultivated Jand than any other soil type in 
the county. Most of it approaches silty clay loam in texture, especially 
in areas north of Stanwood. The total area, mainly in the first bot- 
toms of the Snohomish, Stillaguamish, and Skykomish Rivers, is 28.9 
square miles. The largest body is along the Stillaguaimish River in 
the extreme northwestern part of the county. 

The surface is nearly level, but there are many abandoned meanders 
from old stream channels and a few small areas of hummocky micro- 
relief. All this soil is developed from recent alluvial material, a large 
part of which consists of glacial rock flour derived from a variety of 
rocks. Much of this soil formerly was covered with a stand of mixed 
conifers and hardwoods. Areas bordering the coast were partly 
covered with a marsh vegetation. 

It is estimated that 75 percent of this clay loam is now under culti- 
vation. Green peas, which are grown on nearly 15 percent of the 
cultivated area, are an important cash crop, 2 to 3 tons an acre being 
produced in average years. This soil ranks very high in yield of oats, 
which when cut for grain yield about 80 bushels an acre. Oats are 
grown on 15 to 20 percent of the cultivated area, and timothy and clover 
on about 50 percent. About 214 or 3 tons of hay an acre are produced 
the first year and considerably less the sceond. It is often pastured 
the second year and generally the third. About 114 or 2 acres are 
required for each cattle unit for 7 months of summer pasture. The 
land is too wet for profitable winter pasture, as the growth of grass is 
then very slow and becomes badly trampled, thereby damaging the 
summer pasture. 

Small areas of sugar beets produce about 14 tons an acre. Much 
cabbage is grown, and the yields are good. A small acreage of alfalfa 
on the best drained areas yields about 3 tons an acre. Small areas 
are planted to canary grass and other hay crops, and some wheat is 
grown for chicken feed, producing 35 to 40 bushels an acre. Potatoes 
yield about 220 bushels. It is not considered a good soil for fruit, but 
a few apple and cherry trees are grown for hame use, and some ever- 
green blackberries on undrained areas. Canada thistles are noxious 
weeds on this soil. As on other soils of the county, dairying and 
chicken raising are the principal types of farming. Liberal quan- 
tities of manure are used for all crops, and about 300 pounds of 
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superphosphate an acre are used on land planted to green peas and 
sugar beets. 

Puget clay loam was included mainly with Puget silty clay of the 
earlier reconnaissance survey. 

Puget silt loam.—The surface soil is brownish gray or gray smooth 
friable silt loam slightly mottled with gray and rust brown to a depth 
of about 6 inches. The organic-matter content is moderately high, and 
even in virgin areas there is little forest litter on the surface. The 
subsoil is a light-gray silt loam mottled with eray and rust brown. 
Jt has a distinct laminated structure with many fine cupillary holes 
from decayed rootlets. 

Ata depth ranging from 20 to 40 inches the soil is brownish-gray 
or bluish-gray silty clay loam mottled with gray and specks of rust 
brown. It has a layered, or horizontal, structure and breaks into 
irregular clods, and is of slightly coarser texture in the lower part. 
This material is underlain by stratified layers of sand, fine sand, and 
sandy loam. The layers of sandy loam are grayish brown and yellow- 
ish brown, and the sand is a pepper-and-salt mixture having a green- 
ish-gray cast. The surface soil in virgin areas is moderately acid, 
the subsoil slightly less so, Fine roots penetrate to a depth of 6 feet 
or more. 

The total area of 12.4 square miles is in scattered areas on the first 
bottom of the larger streams. Surface drainage in most places is 
adequate, The most extensive areas are on natural stream-built levees 
and have a very gentle slope. Most of the flatter or depressed areas 
have been drained by shallow ditches, and many are protected from 
flooding by dikes. 

About 90 percent of the land is under cultivation, and the relative 
acreages of the different crops and the acre yields are about the same 
as on Puget clay loam, or very slightly lower. The oat yield is con- 
siderably less, averaging about 70 bushels an acre. This soil is easier 
to cultivate than the clay loam. It is earlier in spring and 1s resistant 
to drought. The soil is badly infested with Canada thistles, which 
materially reduce crop yields. This soil was, in part, included with 
Puget silty clay of the reconnaissance survey. 


Puget loam.—The 7-inch surface soil is light brownish-gray loam 
having a high percentage of silt and very fine sand and a sniooth uni- 
form texture. In some virgin areas, gray and rust-brown spots are 
numerous. This layer is underlain to a depth of about 40 inches by 
drab or gray loam containing considerable gray and rust-brown 
mottling. It is grayer in the lower part and is distinctly laminated. 
Thin layers of fine sand may occur at any depth. Below a depth of 
40 inches the niuterial is light-gray very fine sandy loam, and at about 
50 inches it is a gray fine sand or sand. ‘The soil is free from stone 
and gravel and is moderately acid. 

Areas east of Cathcart with better drainage and a browner surface 
soil than the average closely resemble the Sultan soils. 

The total area of 8.0 square miles is scattered along stream bottoms 
at the lower elevations in all paris of the county. The relief is fairly 
level but is modified by old meandering stream channels. Some areas 
are flooded occasionally in winter. Drainage is good during the erop- 
growing season. 
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All this land was formerly timbered with mixed conifers and hard- 
woods, but as it ig a warm, early, productive soil about 70 percent of 
it is now under cultivation. Timothy and clover is grown on more 
than half the cultivated area and yields about 2 tons of hay an acre. 
Oats average about 60 bushels an acre, and considerable corn is pro- 
duced. About 144 or 2 acres are required for each cattle unit for 
summer pasture. 


Puget clay.—This clay is of silty texture to a depth of about 6 
inches, brownish gray in a moist condition, sticky when wet, dull 
gray and refractory when dry, and breaks into small blocks. The 
surface soil grades into dull-gray or bluish-gray clay mottled with 
rust brown, which continues to a depth of about 40 inches and con- 
tains many pockets and streaks of rust-colored peaty material from 
decayed roots. Below a depth of 40 inches the soil is grayish-blue 
heavy plastic clay with a trace of rust-brown mottling. The total 
of 1.3 square miles occurs in scattered areas closely associated with 
Puget clay loam. The relief is flat and slightly depressed. Surface 
drainage is restricted, but water seldom stands on the surface. About 
GO percent of the Jand is under cultivation. The crops grown and 
the yields produced are about the same as on Puget clay loam. The 
soil is productive but difficult to cultivate. It was included with 
Puget silty clay in the reconnaissance survey. 


PUYALLUP SERIES 


The Puyallup soils are characterized by a surface soil of sandy tex- 
{ure that ranges from light brown to light grayish brown. The subsoil 
consists of gray or light grayish-brown stratified layers of sandy loam, 
sand, and loam, with heavier textured layers in some places. Gravel 
occurs in but few places above a depth of 40 inches. These soils 
are very recent and have little profile development. They occur in 
the first bottoms of the smaller streams and on natural levees of the 
larger streams. ‘The soil material consists of alluvial deposits de- 
rived mainly from granites, hard metamorphic rocks, andesite, and 
basalt. These soils are often flooded in winter. The native vege- 
tation consists of mixed conifers, hardwoods, and brush. The 
Puyallup soil types mapped are the sandy Joam and fine sandy loam. 

These soils had not been recognized at the time of the earlier re- 
Sn eeevies survey, in which they were included with the Puget 
soils, 


Puyallup sandy loam.—The 10-inch surface soil in cultivated fields 
is light grayish-brown or brownish-gray sandy loam that contains 
some rootlets but in virgin condition has only a small or moderate 
content of organic matter. In most places this sandy loam passes 
into a light brownish-gray sandy loam subsoil about 20 inches thick 
and containing a few specks of rust brown. The texture is variable 
and includes stratified layers of fine sandy loam, silt loam, and fine 
sand that become coarser with depth. At a depth of about 30 inches 
it passes into pale-gray or yellowish-gray loamy fine sand, and at 
50 inches this in turn is underlain by sand. The surface soil and 
subsoil are moderately acid. The soil is free from stone and rather 
free from gravel to a depth of 40 inches. Plant roots penetrate to a 
depth of 40 inches or more. 
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Puyallup sandy loam, with a total area of 10.0 square miles, occurs 
in small bodies along stream bottoms in all parts of the county. The 
surface is rather flat but hummocky because of old xbandoned stream 
channels. Areas bordering the larger streams usually oceupy natural 
stream-built levees and have a smooth surface. Most, of this soil is 
flooded occasionally in winter and early in spring but seldom in 
summer. Natural drainage is fairly good along the larger streams, 
except when the land is flooded during peviods of high water. Many 
arengs on the small streams have poor surface drainage. Like all 
other Puyallup soils the sandy loam shows little profile development. 
It consists essentially of unaltered alluvial material, derived from 
basaltic lava and granitic, hard metamorphic, and similar rocks. 

The original timber, which consisted of Douglas-fir, hemlock, red- 
cedar, and some hardwoods, has been cut. The uncleared areas are 
now covered mostly with alder, other hardwoods, and brush, About 
40 percent of the land is under cultivation, largely for timothy and 
other grasses and for semipermanent pasture, to which it is well 
adapted. 

The results of mechanical analyses on sample of Puyallup sandy 
loam, taken at several depths, is shown in table 7. 


TABLe 7 —Afechanical analyses of Puyallup sandy toan. 


Fine} Coarse 


Sample No Depth | gravel | sand 


5517245.-.- 0-11 10 a6 74 25 2 121 22 74 
AGL7246 . 11-18 0 2 4 0 20 79 6 169 
5517247 18-32 0 2 6 112 325 481 74 
5517248... 32-48 0 10 108 533 169 44 36 


Puyallup fine sandy loam.—Thie 8-inch surface soil is a light-brown 
or light grayish-brown fine sandy loam with about 8 percent organic- 
matter content and containing much very fine sand. This grades into 
brownish-gray laminated fine sandy loam containing specks of rust 
brown and including variations in texture from fine sandy loam to 
loam, Ata depth of about 20 inches this layer grades into grayish- 
brown or bluish-brown material of finer texture than that above and 
includes stratified layers of fine sandy loam and clay loam. At an 
average depth of 40 inches and continuing to 60 inches or more the 
material is grayish-brown or bluish-brown fine sand that is stratified 
and includes some layers of coarser sand. The surface soil and subsoil 
are strongly acid (about pH 6.3). 

The total area mapped in small seattered areas on the stream 
bottoms is 8.9 square miles. The relief is nearly level, with some 
irregular shallow depressions formed by old stream meanders. Some 
areas are subject to frequent overflows after heavy rains but seldom 
during the crop-growing season. About G40 acres occur on low 
henches bordering the Skykomish River between Monroe and Sultan. 

This soil formerly was covered with mixed conifers and hardwoods. 
Most of the uncleared areas are now covered with alder, vine maple, 
Oregon maple, redcedar, cascara, dogwood, other trees, and brush. 
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About 60 percent of the land is cultivated to the crops common to 
the county. More than half the cultivated area is kept in timothy, 
clover, and other grasses as semipermanent pasture. Timothy and 
clover hay produces about 154 tons an acre, and other crops yield 
somewhat lower than on Puget clay loam, 


SULTAN SERIES 


The Sultan soils resemble the Puget soils in many respects, but differ 
in having browner, less mottled surface soils and subsoils and better 
drainage. The surface soil is smooth, friable, and free of stone or 
gravel and, at a depth of about 7 inches, passes into a grayish-brown 
fine-textured subsoil faintly mottled with gray and light brown, under- 
lain at a depth of about 18 inches by brownish-gray faintly mottled 
gray and rust-brown material. This may continue to a depth of 50 
inches, but in some places it becomes coarser in texture and includes lay- 
ers of fine sand at different depths. 

These soils consist of recent alluvial materials derived from a wide 
range of granitic, metamorphic, basic igneous, and other rocks and are 
developed on the better drained parts of first bottoms and low terraces 
of the larger streams, ‘They are seldom if ever flooded, and natural 
drainage is adequate for most crops. Though formerly covered with 
Douglas-fir, hemlock, redcedar, alder, vine maple, Oregon maple, 
cascara, cottonwood, dogwood, other trees, and underbrush, practically 
all the timber has been cut, and most areas have been cleared. 

Three soil types of the Sultan series are recognized—the loam, silt 
loam, and clay loam. 


Sultan loam.—In cultivated fields the 7-inch surface soil is brown 
friable loam. In virgin areas a very thin layer of organic material 
covers the surface. The surface soil passes into pale brownish-gray 
smooth friable loam. At a depth of about 18 inches this grades into 
a pale grayish-brown or brownish-gray loam slightly mottled with 
gray and rust brown, This material may continue to a depth of 
50 inches or more, but in most places it is underlain at a depth between 
30 and 50 inches by pale brownish-gray loamy very fine sand with some 
gray and rust-red mottling. The material is pale yellowish brown 
when moist. The surface soil and subsoil are strongly acid (pH 4.8 to 
5.5). The surface soil is free of gravel and stone. In typical areas the 
subsoil is fairly free of gravel to a depth of 50 inches or more. This 
soil is more variable than other soil types of the Sultan series, and alon, 
the Wallace River east of Sultan small areas having gravelly subso1 
below a depth of 24 inches are included. 

The total extent is 4.9 square miles, scattered in low benchlike 
or stream-bottom areas above normal overflow. The largest areas 
ure east of Sultan. Drainage is adequate, and the subsoil provides mois- 
ture for crops during dry periods. The original cover of timber con- 
sisted of conifers and some hardwoods. About 60 percent of the land 
is under cultivation, and the rest is partly cleared for pasture. The 
genera] farm crops of the county are grown, and yields are slightly 
lower than on Sultan silt loam, 


Sultan silt loam.—This soil is brown or grayish-brown smooth 
friable silt loam of low organic-matter content to a depth of about 7 
inches and breaks into granular pea-sized aggregates. This mate- 
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rial passes into gray heavy silt loam. At a depth of about 18 
inches is brownish-gray silt loam or silty clay Joam faintly 
mottled with gray, which breaks into small clods and has a yellow 
east when moist. This may continue to a depth of 50 inches, but below 
36 inches the texture is variable and in many places at about 40 inches 
is a very fine sandy loam, which in turn at a depth of 50 inches grades 
into pale yellowish-gray very fine sand faintly mottled with gray. 
Small roots extend to a depth of 60 inches or more. 

This soil is free of gravel and stone. The reaction of the surface 
soil and subsoil is moderately acid (pH 4.8 to 5.5). The largest bodies 
are northwest of Monroc, and the total area is 8.2 square miles scattered 
in the valleys of the larger streams. 

This soil is developed from alluvial material on Tow terraces and 
high stream bottoms that are nearly flat or have only very gentle 
slopes. Surface drainage and underdrainage are somewhat restricted 
but adequate. All the original forest has been cut, and probably 80 
percent of the Iand has been cleared. Green peas for canning are 
grown on 5 percent or more of the cultivated area and produce 2 to 3 
tons an acre. Timothy and clover are grown on mare than half the 
cultivated areas. About 21/4 tons of hay an acre is produced the first, 
year and 134 tons the second. Timothy and clover land is usually 
pastured the third year and sometimes the fourth. Oats, generally 
grown as a nurse crop, yield about 75 bushels an acre when cut for 
grain. A small acreage of alfalfa is grown and produces 2% to 3 
tons. Small fruits do well. A. pressing problem is the extermination 
of the Canada thistle, which infests this soil. 


Sultan clay loam.—IJcxcept for finer texture of the surface, this 
soil resembles Sultan silt loam. The relief, origin, crops grown, and 
acre yields are similar, but the clay loam is more difficult to cultivate. 
Tt occurs with a total area of 1.4 square miles in small areas along the 
Skykomish River, Woods Creek, and the Pilchuck River. The 6-inch 
surface layer is grayish-brown smooth clay loam and is underlain to a 
depth of 18 inches by pale grayish-brown heavy clay loam faintly mot- 
tled with gray. Between depths of 18 and 30 inches is pale yellowish- 
brown or grayish-brown silty clay loam faintly mottled with gray and 
rust brown. In places this layer continues to a depth of 50 inches, but 
the texture is variable below 30 inches and sncludes layers of brownish- 
yellow very fine sandy loam and fine sand. The surface soil and sub- 
soil are free of gravel and stone. 


PILCHUCK SERIES 


The Pilchuck soils are the sandy and gravelly counterpart of the 
Puyallup soils. ‘The surface soil is brownish gray or grayish brown, 
loose, and sandy or coarse-Lextured. With depth, this material gradu- 
ally grades into coarser and sandier material. There is very little 
change between surface soil and subsoil. The Pilchuck soils are not 
so productive as the Puyallup, owing to the coarse texture. They also 
are more subject. to overflow and occupy lower positions than the 
Puyallup. Pilchuck fine sand and gravelly sand are mapped in this 
area. 

Pilchuck fine sand.—This soil consists of brownish-gray fine sand 
to a depth of about 8 inches and is covered by a thin layer of forest 
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litter in uncleared areas. The surface soil is loose and incoherent 
and contains a small quantity of organic material. It 1s underlain 
by stratified layers of loose, porous, and incoherent light brownish- 
gray fine sand and a pepper-and-salé mixture of greenish-brown, 
black, white, and yellowish-brown micaccous sand to a depth of about 
50 inches. In most places this material is free of gravel to a depth 
of 24 inches. It is strongly acid (pH 5.0 to 5.5). 

The total area of 6.2 square miles is widely scattered in stream bot- 
toms where the gradient is high. Much of the land is flooded after 
heavy winter rains, but it is seldom inundated in summer. The un- 
cleared areas are covered with alder, redeedar, vine maple, cotton- 
wood, hemlock, Douglas-fir, Oregon maple, dogwood, cascara, birch, 
willow, huckleberry, snowberry, devilsclub, nettles, blackberry, and 
other trees and shrubs. About 40 percent of the land has been cleared 
und is used mostly for pasture. Small areas of this soil containing 
considerable gravel throughout the profile are slightly less desirable 
than the typical areas for most agricultural crops. 


Pilchuck gravelly sand.—Most of this soil is covered with a thin 
layer of brown forest litter, which is underlain by stratified layers of 
gravelly sand and sand to a depth of about 30 inches, and these in 
turn by gravel, sand, and cobbles. The occurrence of the material 
and the thickness of the strata vary greatly. Sand covers the sur- 
face to a depth of 1 foot in many places, and water-worn cobble- 
stones outcrop in some areas. This soil, differing from riverwash, 
is covered with a dense growth of trees of the same species as grow 
on Pilchuck fine sand. The total area of 0.8 square mile occurs along 
the Skykomish River above Sultan. The land is flooded at high- 
water periods. This soil is nonagricultural and none is cleared. It 
is of value only for the production of timber, which is used mostly 
for pulpwood. 

SNOHOMISH SERIES 


The Snohomish soils have gray or dark dull brownish-gray min- 
eral surface soils, which pass into brownish-gray laminated mineral soil 
streaked with drab and rust brown and containing pockets and streaks 
of brown mucky material. The color is much darker and browner 
when moist than when dry. At an average depth of 24 inches this 
material is underlain by a layer of brown peat or peaty muck of 
variable thickness, resting on blue laminated clay and sandy loam at an 
average depth of about 4 feet, but in many places the soils have a series 
of interbedded organic and mineral sail layers throughout the profile. 
The depth to the organic layer varies greatly, and where it is less than 
8 inches the areas are differentiated as a shallow phase. 

These soils are moderately or strongly acid and are free from 
stone and gravel. They occur in the bottoms of the lower courses 
of the Snohomish and Stillaguamish Rivers and formerly were flooded 
hy high water and in some localities by spring tides but now are pro- 
tected by dikes. Some are drained by pumping and nearly all are 
cultivated. The surface soil materials are very similar to those of the 
Puget soils but average slightly darker. They have been superimposed 
on the organic materials by periods of overflow from the rivers carry- 
ing in suspension soil materials of the Puget and similar soils. The 
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four Snohomish soils mapped are the silty clay, silt loam and its 
shallow phase, anc Joam. 


Snohomish silty elay.—The surface soil is hrownish-gray or dark 
grayish-brown silty clay mottled with rust red and gray. The color is 
dominantly gray when dry and distinctly brown when moist. The 
naterial is uniformly smooth and fairly friable for a soil of such 
heavy texture. At an average depth of about 6 inches this material 
passes into brownish-gray silty clay finely mottled with rust brown 
and gray. Jt is faintly laminated and contains pockets and streaks of 
brown organic matter, At an average depth of about 32 inches this 
niaterial is underlain by a layer of brown fibrous mucky sedge peat, 
which may extend to a depth of 60 inches or more but usually contains 
layers of laminated blue clay and brown muck at different levels. The 
peat and muck are derived mainly from sedges, but the different layers 
include some materials developed from wood, reeds, moss, and many 
fibrous roots. The woody material is largely from decayed roots and 
brush. Layers of blue clay and silt occur below a depth of 60 inches. 

This is a recent soil, without a developed profile. In virgin areas it 
is strongly to medium acid (pH 5.0 to 6.0). It occurs only on the level 
bottoms of the Snohomish and Stillaguamish Rivers, the largest 
bodies are southeast of Everett. The total area is 4.2 square miles. 

All this soil formerly was covered with water during floods and at 
the time of spring tides much of it was covered with salt water, but 
all is now protected from flooding by dikes. The thick subsoil is more 
or less waterlogged, but this provides subirrigation for the crops 
grown. The cultivated areas are ditched to remove the surface water. 
Uncleared areas are covered with alder, other hardwoods, some red- 
cedars, and hemlocks. 

Probably 70 percent of the land is under cultivation. Green peas 
for canning or shipping (frozen or fresh) to eastern markets are 
grown on about 25 percent of the cultivated area and yield an average 
of about 3,000 pounds of shelled peas an acre, in addition to 5 tons of pea 
vines for silage. About 300 pounds of superphosphate an acre is used 
on land for peas. Timothy and clover, on about 50 percent of the 
cultivated arca, produce an average of 2% tons of hay an acre, but 
yields up to 4 tons are common. About 114 or 134 acres are required 
tor sumnier pasture for Lanimal unit. Oats are grown on about 15 per- 
cent of the cultivated areas and produce 80 to 90 bushels an acre. 
Potatoes average about 200 bushels an acre and produce as much as 
330 bushels with the addition of 500 pounds of 3-10-20" commercial 
fertilizer. A few sugar beets are grown and yield about 15 tons an 
acre. 

Snohomish silty clay is a heavy plastic soil and is rather difficult to 
cultivate. Most farmers consider it almost as productive as Puget 
clay loam, but it is slightly less desirable because of its wet and cold 
condition in spring. 

Snohomish silt loam.—To a depth of about 6 inches the surface soil 
is gray or brownish-gray smooth friable silt loam, which passes into 
brownish-drab smooth heavy silt loam or silty clay loans mottled with 


§ Percentages, respectively, of nitrogen, phosphoric acid, and potash. 
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rust brown and having a laminated structure. It includes thin layers 
und pockets of brown peaty material. Atan average depth of about 24 
inches this material is underlain by brown peat. This is raw and 
fibrous, but includes considerable infiltrated silt and is derived mostly 
from sedges and reeds with many fine fibrous roots and _a trace of moss 
peat and woody material, mostly from decayed roots and brush. 

The depth to the peat layer ranges from 8 to 40 inches, and where 
it is less than 8 inches it is separated as a shallow phase. The thick- 
ness of the peat layer also is variable. In most places there are alter- 
nate layers of peat and clay to a depth of 60 inches, and beneath this is 
ay which is pale blue when moist and bluish gray when dry. This 
soil is free of gravel or coarse material. The surface soil is very 
strongly to medium acid (pH 4.7 to 5.7), and the organic layers rather 
strongly acid. 

The largest bodies are on the Snohomish River bottoms southeast 
of Everett, on the Skykomish River above Monroe, on the South Fork 
of the Stillaguamish River northwest of Granite falls. The total 
area is 2.6 square miles. The surface soil is of alluvial origin, and the 
subsoil is mixed allivial and organic cumulose material accumulated 
for the most part where the stream current was affected by tidal waters. 
The relief is flat. Most areas were formerly flooded at high water. 
All the soil has now been drained by diking, ditching, and by some 
pumping. 

The native vegetation consisted mostly of alder, other hardwoods, 
and brush, in addition to small areas of marsh grass and rushes. About 
80 percent of the land is under cultivation or is cleared for pasture. 
The relative acreage of various crops and acre yields are the same as 
for Snohomish silty clay, but the soil is easier to cultivate. 


Snohomish silt loam, shallow phase.—This shallow phase has a 
9- to 8-inch surtace layer of smooth gray silt loam overlying layers 
of peat or muck. In cultivated areas there is barely sufficient mineral 
material to make it a mineral soil. The organic material below the 
surface soil is brown sedge peat or peaty muck with a trace of woody 
material in places, but it contains considerable silty mineral material. 
Ata depth of about 16 inches and continuing to 36 inches the material 
is mainly brown fibrous raw matted sedge-reed peat with a trace of 
woody materia] from roots, the proportion of reed peat increasing in 
the lower part. It contains considerable infiltrated mineral material. 
Between 36 and 60 inches are layers of brown sedge, reed peat, and moss 
peat, with a trace of woody material from roots or brush and with 
considerable mineral material. This, in turn, is underlain by blue 
silty clay at a depth ranging from 40 to 72 inches or more. Layers of 
drab silt loam may occur at any depth in different locations. This soil 
is moderately ithe, It covers a total area of 4.0 square miles, with 
the largest bodies southeast of Everett and small bodies south of 
Monroe and southwest of Arlington. 

This soil formerly was marshy but has been drained by diking and 
ditching. Probably 50 percent of the land at one time was covered with 
marsh grass, cattails, rushes, and some brush and the rest with hard- 
woods. Nearly all the land is cleared, and about 15 percent is planted 
to peas, 10 percent to oats, 35 percent to timothy and clover for hay 
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and pasture, and 5 percent to potatoes and minor truck crops. The 
rest is in semipermanent pasture of mixed timothy and native grasses. 
Yields are somewhat lower than on Snohomish sity clay. This is a 
cold late soil in spring. 


Snohomish loam.—This soil is somewhat dark brownish-gray loam 
to a depth of about 6 inches, where it passes into somewhat stratified 
brownish-drab loam containing layers of sandy loam and streaks of 
rust brown. It is underlain by brown peat and muck at an average 
depth of 20 inches. The depth to the peat ranges from 3 inches on the 
lower slopes, where it borders the organic soils, to more than 40 inches 
on the upper slopes, where it borders the upland. ‘This soil is darker 
than others of the Snohomish series. The total area is very small; 0.5 
of a square mile was mapped. This soil occurs as a fringe on the 
outer borders of areas of peat, where mineral soil washed from the up- 
lands has covered the peat. Surface drainage is deficient, owing to the 
runoff from the bordering higher land. Formerly the Jand was cov- 
ered with hardwood, redcedar, and hemlock. About 40 percent is under 
cultivation, and the common crops are grown. Yields are lower than 
on Snohomish silty clay. 


POORLY DRAINED DARK-COLORED SOILS 


The poorly drained dark-colored soils are in the Bellingham, Norma, 
Edmonds, and Custer series. Most. of them have been developed under 
conditions of poorly established drainage in flat glacial lake and similar 
depressions, although some occur on moderate to rather steep slopes 
that have been subject to seepage. 

The Bellingham soils are underlain dominantly by highly mottled 
subsoils and fine-textured and relatively impermeable substrata 
through which subsoil waters move slowly. The Norma soils have 
similar surface soils and upper subsoil layers but are underlain by 
lighter textured and more permeable material. The Edmonds and 
Custer soils are Ground-Water Podzols. 

All these soils require artificial drainage for effective utilization 
for purposes other than pasture. Drained Bellingham and Norma 
soils rank close to Puget soils in productivity. Edmonds and Custer 
soils are less productive and less important, 


BELLINGHAM SERIES 


The Bellingham series consists of dark surface soils to a depth of 
about. 6 inches, In virgin areas there is, in many places, a dark highly 
organic mucky layer about 3 inches thick overlying a 3-inch layer of 
dark mineral soil. The subsoil, between depths of 6 and about 30 
inches, is dark brown to dark gray, and is mottled with gray, rust 
brown, and yellow. It becomes grayer with depth. These soils 
are usually free of gravel and stone. Below a depth of about 30 
inches there are many thin layers of bluish-gray fine sand and thicker 
layers of blue clay. In the larger areas the blue clay may extend to 
a depth of 10 feet or more. In the smaller areas grayish-brown 
gravelly glacial till may occur ata depth of 36 inches. The Belling- 
ham soil is developed in poorly drained depressions, most of them in 
pondlike areas at the heats of small streams. The uncleared areas 
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are covered with alder and some vine maple. dogwood, willows, hem- 
lock, cascara, and other hardwoods. They are locally known as “alder 
bottom.” The series is represented by Bellingham clay loam. 


Bellingham clay loam.—In cultivated fields the surface soil where 
typically developed is dark browmish-gray clay loam to a depth of 
about. 10 inches, but in virgin areas a thin highly organic layer of 
variable thickness covers the surface. This soil 1s dark when moist 
but dries to a dark brownish gray finely mottled with rusty brown. 
Some areas of heavy silty clay loam texture are included. The sub- 
soil is mottled brownish-gray and rust-brown plastic clay, the brown- 
ish gray predominating in most places, It becomes lighter colored 
with depth and at 12 to 24 inches passes into light bluish-gray or 
slightly bluish-gray waterlogged clay, which continues to 48 inches 
or more. Thin layers of muck or sandy material may be present at 
any depth. 

The surface soil is medium acid (pH 5.5), and the lower subsoil 
layer is slightly less acid. It is widely distributed in small bodies in 
all parts of the county, but the total area is only 4.8 square miles, The 
relief, origin, and original vegetation are similar to these features 
in Norma loam. About 20 percent of the land is drained and cleared. 
More than half the cleared area is used for pasture, for which it is 
well adapted, and about 134 acres are required for one animal unit for 
summer pasture. 

As mapped this soil includes a small area of about half a square 
mile 8 miles northeast of Stanwood, in which the lower part of the 
subsoil in places includes layers of loamy sand and gravel, generally 
waterlogged and acid in reaction. This included soil occupies the 
bottom of a broad flat and slightly depressed area that has the appear- 
ance of an abandoned stream valley. It is used mainly for timothy 
and clover for hay and pasture. When cut for hay, the yield is about 
2 tons an acre. 

NORMA SERIES 

The Norma soils are dark brownish gray when dry, becoming 
dark gray or black when wet, high in organic-matter content, lami- 
nated or granular, and underlain by gray or drab upper subsoil layers 
highly mottled with iron stains, dominantly of fine texture, and slowly 
permeable. ‘The subsoils rest on bluish-gray or gray sandy materials 
less highly mottled and of more permeable character. These soils are 
developed in flat depressions or ponded areas having poorly developed 
surface drainage and a high water table. Uncleared areas support a 
growth of alder, hemlock, vine maple, willows, and other shrubs. The 
soils are associated with and are closely related to the Bellingham 
soils, but, ure distinguished from them by lighter textured and more 
permeable lower subsoil layers and substrata. They are more readily 
drained by shallow ditches than the Bellingham soils and are adapted 
to a wider range of crops. 

Norma clay loam.—The surface soil is dark grayish-brown or 
dark-gray moderately or slightly acid clay loam to a depth of about 
6 inches. In many places there 1s a dark mucky layer about 3 inches 
thick on the surface, which grades into dark mineral soil about 3 inches 
thick. When wet the material may become nearly black. The surface 
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soil passes into dark-gray silt loam or clay loam mottled with 
gray and rust brown, becoming grayer with depth. At a depth 
of about 12 inches this material im turn grades into gray or drab 
material ranging in texture from loam to silty clay with vccasional thin 
layers of fine sand, sandy clay, and muck and mottled with rust brown 
and yellow and breaking into angular aggregates when dry. Below 
a depth of about 36 inches the subsoil has a blue shade when moist and 
is of variable texture, stratified layers of fine sand, loam, and clay oc- 
curring in the larger areas. In the small areas drabbish-blue water- 
logged glacial till may be reached at the 36-inch depth. The lower 
part of the subsoil 1s strongly to slightly acid (pH 5.0 to 6.5) 

Because of slight differences in drainage there is much variation in 
the thickness of the dark surface layer. In the better drained areas 
this layer is very thin, and patches of muck occur on the surface of the 
wettest parts. It is much darker when moist than when dry, and most 
cultivated areas have a dark-gray cast. Its total of 13.0 square miles 
is in small bodies at the lower elevations, mainly in poorly drained 
basinlike areas. A few bodies along small streams are associated with 
old beaver ponds. The parent material consists of soil washed from 
bordering higher land. Natural drainage is poor, and the subsoil is 
waterlogged. In some places shallow water stands on the surface after 
heavy winter rains, Most of the land can be drained by shallow 
ditching. 

In its natural condition this soil is covered with a nearly pure stand 
of alder, together with some cedar, vine maple, dogwood, hemlock, cas- 
cara, other hardwoods, and brush. The land is known locally as “alder 
bottom.” Probably 20 percent 1s under cultivation, and some addi- 
tional areas are partly cleared for pasture. More land is being drained 
and cleared annually. <A larger acreage would be cnleiveted were it 
not for the cost of drainage. 

About 60 percent of the cultivated area is in a mixture of timothy and 
clover, which produces about 214 tons an acre the first year, and 134 
tons the second, after which it is usually pastured for 2 years or more. 
About 15 percent of the cultivated area is in oats, which yield about 65 
bushels of grain or 24% tons when cut for hay. Potatoes yield about 
200 bushels. Peas and miscellaneous truck and farm crops are grown 
on some of the cleared areas. This soil is productive when drained and 
produces good crops with the use of a small quantity of fertilizer. 


Norma loam.—The surface soil is a dark dull-brown friable loam or 
silt loam toa depth ranging from 5 to 10 inches. In some places there is 
a thin, highly organic layer on the surface, but this becomes mixed with 
the mineral soil when cultivated. Atan average depth of about 7 inches 
the surface soil passes into grayish-brown loam or silty clay loam, 
which, in turn, at a depth of 10 inches, grades into brownish-gray or 
brownish-drab compact gritty heavy loam, fine sandy clay, or cliy loam. 
The matertal in this layer contains streaks of rust brown and yellow 
and breaks into angular clods. At an average depth of 20 inches this 
layer is abruptly underlain by a sandy substratum. The upper part 
commonly is grayish-brown or yellowish-brown loamy sand mottled 
and stained with rust brown and containing many rust-brown cemented 
angular aggregates or plates. The lower part is brownish gray loamy 
sand highly mottled with rust brown. Thin layers of mottled drab, 
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rust-brown, and yellow clay loam may occur at any depth in the sub- 
stratum. In most places the material becomes coarser with depth and 
is underlain by bluish-gray sand at 30 to 40 inches. The substratum 
contains some gravel in places and much mica in others, and it is water- 
fogged in undrained areas. 

The surface soil is strongly acid (pH 5.0 to 5.5) in virgin areas and 
slightly less so in cultivated areas that have been fertilized. The sub- 
soil has about the same reaction as the surface soil, but in many places 
the sandy substratum is more distinctly acid. The surface soil is 
darker and thicker than typical where the soil borders areas of muck 
or peat. There is a belt of about 3 square miles southwest of Edge- 
comb near Kellogg Marsh, and small scattered arcas occur elsewhere. 
It is developed in flat swalclike areas where natural drainage is de- 
ficient. Small areas occupy benchlike positions and have been affected 
by seepage from adjacent slopes. Most of the land has been drained 
by shallow ditches. 

The original timber consisted largely of alder, other hardwoods, 
redeedar, and hemlock. ‘lhe uncleared areas are now covered with 
alder, vine maple, willows, birch, cedar, blackberry vines, bracken, and 
other undergrowth. 

About 75 percent of this soil is under cultivation. Most of it is near 
roads and markets and is net so expensive to clear as many other soils, 
owing to the smaller trees and stumps. Crops on this soil do not readily 
suffer from drought, owing to the supply of moisture in the lower 
part of the subsoil, About half the cultivated area is in a mixture of 
(imothy and clover, which is cut for hay 1 or 2 years and yields about 
2 or 2% tons an acre. It is then pastured for 1 or 2 years. Abont 2 
acres are needed for each cow for summer pasture. About 17 percent 
of the cultivated areas is in oats, which are largely cut green for hay 
and yield 2 or more tons of hay an acre. From 10 to 15 percent of the 
land is used for the production of green peas, which average a little 
more than 2 tons an acre. Potatoes are grown on about 5 percent of the 
cultivated area and yield about 250 bushels. Most garden crops do well. 


Norma fine sandy loam.—This soil consists of dark-brown fine 
sandy loam to a depth of about 7 inches. This layer is underlain by 
an 8-inch layer of grayish-brown sandy loam that rests on a 10-inch 
layer of light grayish-brown loamy sand or sand. This layer contains 
rust-brown stained lumps of soil in places and is underlain to a depth of 
about 50 inches by grayish-brown or gray sandy material that may 
include stratified layers of sand and finer material, The soil profile 
varies considerably within short distances. There is a trace of gravel 
in places but no stone. The soil is moderately acid and is penetrated 
by roots to a depth of 4 feet or more. About half of it has been cleared 
and is used mainly for permanent pasture, to which it is well adapted. 
Uneleared areas are covered mostly with alder and underbrush. The 
soil is developed in the slightly depressed parts of benchlike areas. The 
total area is 0.3 square mile. 


EDMONDS SERIES 


The Edmonds series has a dark surface soil and a somewhat dark 
grayish-brown subsurface soil underlain by a coffee-brown or rust- 
brown weakly cemented sandy hardpan of rather irregular or inter- 
mittent occurrence at a depth of about 14 inches and continuing to 
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about 26 inches. The underlying parent material is pale yellowish- 
brown loamy sand grading into bluish-drab sand at about 50 inches. 
These soils have developed in basinlike areas or on sloping terraces 
subject to seepage and are generally free of gravel and rock, They 
differ from the Custer soils in having dark surface soils without an 
ash-gray subsurface layer, but the tivo are similar in appearance when 
cultivated. 


Edmonds sandy loam.—This soil to a depth of about 6 inches is 
dark-hrown sandy Joam with a thin surface layer of dark mucky ma- 
{erial occurring in spots. It is underlain by loose, friable, and slightly 
coherent erayish-brown sandy loam or loamy sand, mottled “with 
gray and rust brown. Where typically developed, this materi: ul, aéan 
average depth of about 14 inches, passes abruptly into rust-brown 
softly cemented loamy sand representing a weakly cemenied iron 
hardpan. The color is coffee brown variegated with yellow when the 
soilis moist. It is not casily penetrated with a shovel and offers con- 
siderable resistance toa crowbar. The hardpan and the soil above are 
medium to strongly acid (pl 5.5). 

At an average depth of 26 inches the cemented Iayer is abruptly 
underlain by pale yellowish-brown loose loamy sand, which includes 
layers of fine sand and a trace of fine gravel. At an average depth 
of 50 inches it, grades into pale bluish- drab moist sind, which on drying 
becomes pale gray. 

Where the cemented hardpan material is lacking or only feebly de- 
veloped the sandy upper subsoil layer may extend to a depth of about 
30 inches, where if is generally underlain by hght bluish-drab sandy 
maferinl. In the vicinity of streams this may give way to stratified 

sandy loam, sand, and gravel, whereas in other areas gravelly glacial 
till 18 often present. Nreas of this soil associated with areas of the 
shallow phase of Rifle peat may include gravel derived from shallow 
glacial till. 

The small bodies seattered throughont the county ageregate 3.2 
square miles. Most of these are dev ‘eloped in small depressions, but 
some occur along streams and in areas subject to seepage from higher 
lying soils. The surface soil and upper part of the subsoil are devel- 
oped mostly from material washed in from bordering higher land. 
Natural drainage is poor. Water stands on the sur face after heavy 
rains, and the lower part of the subsoil is waterlogeed. Most of the 
land could be drained by shallow ditches. 

Unceleared areas are covered with alder, a few redcedar, hemlock, 
spruce, yew, vine maple. and other hardwoods. Probably 20 percent 
af the soil has been drained and cleared. About 30 percent of the 
cleared area is planted to truck crops and the rest to timothy 
and clover (for hay) and oats, which produce average yields. 


Edmonds loam.—The 6-inch surface layer of dark-brown coarse 
Joam is underlain by brownish-gray loan mottled with rust brown 
and drab to a depth of about 20 inches, beneath which grayish-brown 
sand and gravel continue toa depth of GO mehes or more, “A trace of 
gravel may occur in the surface soil, ‘This soil is formed on low flat 
poorly drained benches affected by seepage or runoff from nearby 
slopes. Surface drainage is poor, and the water table is high. None 
of this soil is cultivated, but some has been partly cleared for pasture, 
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to which it is well adapted. It occupies 0.4 square mile. A small 
aren is north of Darrington. 


CUSTER SERIES 


The Custer series is characterized by a dark thin surface layer high 
in organic matter overlying an ash-gray horizon about 2 inches thick, 
which rests on mottled rust-brown and drabbish-gray sandy material, 
This is underlain at a depth of about 15 inches and continuing to 25 
inches by a reddish rust-brown weakly cemented hardpan layer, which 
grades into brownish-gray or greenish-gray sandy parent material that 
is more or less waterlugged. Only one soil in the Custer series is 
inapped—the fine sandy loam. It is free of stone and gravel, but 
plant roots do not easily penetrate the cemented layer. The total 
area is 8.3 square miles. The soil is developed on old glacial outwash 
deposits derived from a variety of rocks. The relief is flat, and natural 
drainage is poor, but most areas can be drained easily. 


Custer fine sandy loam.—This soil to a depth ranging from 2 to 
8 inches is dark grayish-brown fine sandy loam with a high organic- 
matter content, and is abruptly underlain by an acid ashy-gray fine 
sandy loam layer about 2 inches thick, the light gray of which is less 
conspicuous when moist and appears as a somewhat wavy seam when 
exposed. In cultivated areas the materials ave mixed, giving the sur- 
face soil a dark-gray color. The texture is dominantly rather coarse 
fine sandy loam, coherent and slightly sticky when wet. It is under- 
lain by rust-brown loamy sand, which grades into moist sand. This 
material passes abruptly into a reddish rust-brown weakly cemented 
sandy loam hardpan, which is variegated in color between reddish 
brown and a yellowish rust brown and contains many fine holes where 
roots have penetrated. At an average depth of 26 inches this layer, in 
turn, is underlain by rust-brown loamy sand, which grades into moist 
sand made up of yellow, gray, rust-brown, and black particles and has a 
somewhat green hue when mvist. Below a depth of 36 inches the mate- 
rial is stratified and includes layers of fine sand, coarse sand, and thin 
layers of gravel. The water table closely approaches the hardpan layer 
in undrained areas. The surface soil 1s free of stone and gravel. The 
surface soil is very strongly acid (pH 4.6 to 5.0), and the underlying 
material to a depth of 6 feet is strongly or mildly acid (pH 4.8 to pH 
6.5), becoming Jess acid with depth. 

There is some variation in this soil associated with the drainage. 
Distinctly wet areas have a thicker dark layer at the immediate surface 
and a. less conspicuous gray layer below. Areas with a high water 
table have the most distinct hardpan development. 

Custer fine sandy loam is developed mainly in poorly drained areas 
bordering the Lynden soils. ‘The total area mapped is 8.3 square miles, 
nearly all of it in one belt north of Marysville. The soil is developed 
in flat slightly depressed areas on high benches. Drainage is deficient, 
but most areas are drained easily by shallow ditches. 

All the original timber has been cut. Tt apparently consisted of a 
mixed growth of hemlock, fir, alder, and redcedar. Uncleared areas 
are now covered with young alder, willows, aspen, fir, hemlock, red- 
cedar, bracken, and salal, in addition to other trees, shrubs, and plants. 
Almost 40 percent of the soil is cleared. It is favorably located with 


60 SOIL SURVEY SERIES 1937, NO. 19 


regard to nearness to good roads and markets and is adapted to diversi- 
fied farming. About 10 percent of the cleared area is used for the pro- 
duction of. timothy and clover hay, 20 percent for mixed timothy, 
clover, and other grasses for pasture, and 10 percent for oats. Straw- 
berries are an important crop and yield about 2,000 quarts an acre. 
Potatoes and garden crops are grown for home usc. There are many 
chicken farms and small dairy farms on this soil. With heavy manur- 
ing it produces yields slightly higher than the average for the county. 

ost of this soil has some natural subirrigation from the high water 
table. This adds to its value, as crops do not suffer from drought in 
the dry summer months. The ground water is of poor quality for 
domestic use in places but may be suitable for irrigation from shallow 
wells. 

A few small scattered areas are included that have a somewhat 
lighter textured sandy surface soil and a more pronounced development 
ot cemented hardpan, which become waterlogged in spring. These 
areas are much less productive than the typical soil, and few if any are 
cultivated. The land is considered more valuable for wood and timber 
production than for agriculture. 


ORGANIC SOILS 


The organic soils are classified on the basis of character of profile, 
including arrangement of layers derived from different kinds of parent 
material, state of decomposition, content of mineral material, and 
thickness of the organic layer over the mineral soil. In Snohomish 
County they consist of Carbondale muck and Mukilteo, Rifle, and 
Greenwood peats. Areas in which the layer of organic matter is less 
than 24 inches thick are delineated as shallow phases. 

These soils vary in usefulness for agriculture according to their 
degree of decomposition and acidity and in their possibility for im- 
provement by artificial drainage. Some areas in small local pot-hole 
or glacial lake depressions have no natural outlets and can be drained 
only by pumping or by extensive ditching at costs out of proportion 
to the value of the land. Some of the less acid types, where improved 
by drainage and fertilized, are highly valued for truck crops (pl. 3). 


Carbondale muck.—In uncleared areas the surface is covered with 
about 8 inches of forest litter. Between depths of 3 and 25 inches there 
is a dark-brown muck or peaty muck containing some mineral soil 
and a few fragments of rotted wood. Most of the material is very well 
decomposed. The soil has a granular structure and in cultivated areas 
is nearly black. In places the dark mucky layer reaches a depth of 
48 inches or more. The soil is slightly to moderately acid. To a depth 
of 25 to 86 inches the material is generally brown or dark-brown 
mucky peat, derived from wood, with some sedges und many decayed 
logs and roots. Between 36 and 48 inches the material is a brown fibrous 
sedge and reed peat in most areas. A 1-inch layer of white diatoma- 
ceous earth may be found at any depth in the organic material. Atan 
average depth of about 58 inches the soil passes sharply into a bluish- 
gray mineral soil. This is generally clay loam, but some areas are 
underlain by loam or fine sand. The depth to the mineral soil ranges 
from 24 to 60 inches or more, and there is a corresponding variation 
in the thickness of the layers above. 
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Carbondale muck is found in poorly drained depressions and along 
the outer borders of stream bottoms. Most areas are occasionally 
flooded in winter but are fairly dry in summer. The water table is 
always high in undrained areas. Uncleared areas are covered with 
hemlock, redcedar, alder, a few spruce and Douglas-firs, and an under- 
growth of willow, cascara, dogwood, huckleberry, and other shrubs. 

About 25 percent of this muck is under cultivation. The soil is used 
for the common crops of the region. Alsike clover and most vegetables 
do well. Green peas produce many vines but few pods. Potatoes 
yield about 200 bushels an acre and oats 50 bushels when well fertilized. 
A well-balanced fertilizer should be used. This soil is considered pro- 
ductive when drained. Drainage is the main problem, as the soil 
occurs in small areas that require individual drainage systems and 
aggregates 3.1 square miles. The largest bodies are below Snohomish 
near the Snohomish River, and there the surface soil contains more 
mineral soil than most of the type. 


Carbondale muck, shallow phase.—A thin layer of forest debris 
covers the surface in uncleared areas. Below this is a dark-brown 
well-disintegrated muck to a depth of 4 to 24 inches, where it is under- 
lain by mineral soil. A trace of partly decayed woody material is 
generally found in the Jower part of the organic layer. The soil has 
a granular structure and is moderately to slightly acid. It is nearly 
black in cultivated areas. To a depth of 6 feet or more the lower 
subsoil is often bluish-gray clay loam in the central or lowest a 
of the areas and a loam containing much gravel on the outer borders. 
In many places this is a gradational soil between Carbondale muck 
and the Norma or Bellingham soils. This soil is found in small scat- 
tered areas aggregating 2.8 square miles. The relief, drainage, vege- 
tation, and agricultural value is similar to the typical muck. 


Carbondale muck, sloping phase.—This sloping phase is dark- 
brown well-decomposed granular muck to a depth of about 24 inches, 
where it passes into a brown mixed woody and sedge peat that is 
fibrous and matted and contains considerable mineral soil. Ata depth 
ranging from 24 to 50 inches or more it is underlain by porous bluish- 
gray gravelly sandy loam or sandy loam. The total area is 1.4 square 
miles. The largest bodies are near North Creek in T. 27 N., R.5 E. 

This soil is developed on seepage areas on slopes and at the foot 
of hills and escarpments, the average slope being about 4 percent. It 
is fairly easy to drain by shallow ditches or by tiling. About 35 per- 
cent of the !and is under cultivation and produces good yields of tele- 
phone peas, green beans, and other truck crops. 

According to local farmers the soil settles 1 to 8 feet when drained 
and cultivated a few years. Where it is burned over and the organic 
matter is destroyed, the sandy gravelly mineral soil below is of low 
value. Some of the included areas have a thinner surfate soil than 
typical and may be underlain by bluish-gray gravelly sandy loam or 
loam at a depth ranging from 4 to 24 inches. When the organic soil is 
destroyed by burning these shallow areas also are of lower value. 


Mukilteo peat.—This brown fairly well-disintegrated mucky peat 
reaches an average depth of 16 inches and is derived mainly from 
sedges but includes much woody material, largely from decayed roots 
of trees and brush that have encroached on this soil in recent times. 
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A pure sedge peat is uncommon in this locality. The material is finely 
fibrous and somewhat matted in horizontal layers, and in uncleared 
areas a brown 2-inch layer of Ieaves, twigs, and moss covers the sur- 
face. In cultivated areas the plowed layer breaks to dark-brown 
peaty muck. At an average depth of 16 inches and extending to about 
36, the material consists of definite horizontal layers of brown matted 
fibrous sedge peat and includes some woody material derived mostly 
from the roots of trees and brush. In general the color is yellower 
or somewhat straw-colored in the lower part. Below a depth of 26 
inches the material is variable; it may pass abruptly into clay or sand 
and, in many places, into coarse matted sedge and reed peat, followed 
by a thin layer of moss peat, and then a brown spongy rather mucky 
mixed sedimentary peat over mineral soil. The mineral soil below is 
mostly pale-blue clay loam over blue fine sand. The thickness of the 
organic soil in most places is more than 4 feet and in places is reported 
to be as much as 15 feet. Layers of brown moss peat and dark-brown 
peaty muck may occur in any part of the profile. A small quantity 
of miners] soil is mixed with the organic materia] in most areas, 

After being drained and cultivated a few years the land becomes 
nore compact and the surface is reported to have become lowered 1 
to 3 feet. The organic layer is moderately acid, and the mineral soil 
below is slightly or moderately acid. 

On areas along the Snohomish River bottom the mineral content 
is rather high even when the material is raw and matted. All areas 
bordering the Snohomish soils contain more than the average quantity 
of mineral material. The total area of 11.5 square miles is widely 
distributed. Tt is developed in small bodies in all parts of the county. 

This type of organic matter occurs mostly in basinlike areas, having 
an outlet in which water frequently covers the surface after heavy 
rains. All areas must be drained before they can he cultivated, for 
in all undrained areas water stands close to the surface. Most areas 
can be drained, except those bordering lakes. Areas on the map in- 
dicated by marsh symbols are marshy and are difficult to drain. 

Uncleared areas are covered with hemlock, redcedar, alder, Sitka 
spruce, willows, spirea, leatherleaf, fireweed, bracken, and other trees 
and undergrowth, Areas contiguous to lakes are covered mostly with 
cattails, sedges, and other marsh vegetation (pl. 2, 4). An area 
bordering Ebeys Slough southeast of Everett originally had a cover 
of Sitka spruce, which has been cut-over. 

It is estimated that 10 percent of this organic soil is under cultiva- 
tion, exclusive of the Frye Marsh near Monroe, nearly all of which is 
cultivated. The cost of removing stumps is much lower on peat and 
muck soils than on upland soils, and this has encouraged the clearing 
of these areas. 

The Frye Marsh area, which is drained by pumping, is planted to 
sugar heets and truck crops, to which it is well adapted. It is fertilized 
with the equivalent of 200 pounds or more of 11-48-20 commercial fer- 
{ilizer in addition to a small quantity of lime applied every year to 
help decompose the peat and thus produce muck. Much lettuce was 
grown at one time, but its production has been discontinued. In other 
jaurts of the county this soi] is used for hay and pasture crops, but the 
yields are much lower than on Puget clay loam. 


SNOHOMISH COUNTY, WASHINGTON 63 


Mukilteo peat, shallow phase.—This shallow phase includes areas 
of the normal soil in which the peat layer is less than 24 inches thick 
ove: the mineral soil. It consists of a 4- to 24-inch layer of brown 
mucky sedge peat, containing some woody material, over bluish-gray 
loam. The small scattered patches and the borders of the deep peat 
areas aggregate 0.6 square mile. The relief, drainage, and vegetative 
cover are the same as for the typical soil. About 15 percent of the 
land is cleared and is used mostly for hay and pasture. 


Rifle peat.—In representative virgin areas the surface material con- 
sists of a 2-inch layer of dark-brown forest litter bound together with 
small roots, resting on a 20-inch layer of dark-brown rather mucky 
woody peat. This material is rather well decomposed but contains 
many yellowish-brown fragments of rotted wood from logs and roots 
and in many places considerable sedge material. It is underlain by 
dark-brown or lighter brown fine fibrous matted sedge peat that 1s 
yellow when wet, resting on dark-brown coarse fibrous matted reed 
peat that contains many yellow fragments of reed stems, and con- 
uinues to a depth of about 69 inches, where it grades into dark yellowish- 
brown mixed sedimentary and aquatie peat containing some fine roots 
but no other fibrous material. Below a depth of about 80 inches, layers 
ot bright ocherous-yellow gritty material are intermixed with layers 
of mixed peaty materials derived from reeds, sedges, and other organic 
materials. 

As mapped the profile is variable and there is little regularity in the 
thickness of the layers, but the sequence of the Jayers is characteristic. 
In ee places a layer of woody peat overlies a like quantity of sedge 
peat, which passes directly into bluc-gray clay loam underlam by fine 
sand. The depth to the mineral soil ranges from 24 inches to more 
than 8 feet, averaging about 4 feet in most places. This soil is slightly 
or medium acid. 

Small moundlike patches of high moor occur here and there, covered 
with about a 1-foot layer of raw sphagnum moss peat over a mixture 
of woody and sedge peat. 

This peat occurs in small bodies in all parts of the county. Its total 
area is 5.8 square miles. Most of it occupies flat depressions. The 
larger areas are on the outer border of stream valleys. Most areas are 
covered with water after heavy rains but can be drained by ditching. 
The uncleared areas are covered with hemlock, redcedar, alder, wil- 
lows, spruce, vine maple, and other trees and such undergrowth as 
spirea, elderberry, dogwood, firewood, and bracken. 

It is estimated that 20 percent of the land is under cultivation. The 
largest cultivated areas are at Kellogg Marsh. The cultivated part is 
mostly used for the production of timothy, alsike clover, and oats. It 
produces an average of ahout 114 tons of hay an acre but is capable of 
much higher yields if well fertilized. This soil improves with tillage; 
as it becomes more compacted, its proportion of mineral material be- 
comes greater and it breaks down to a more friable mucky soil. It 
needs to be properly drained, not overdrained, and protected from 
burning. 

As mapped, a number of small widely scattered bodies, comprising 
nearly half the total area of this soil, consist of somewhat more com- 
pletely decomposed organic materials of more mucky character, Most 
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of these are underlain by bluish-gray clay, loam, and fine sand. This 
land is a little more productive on the average than the less well- 
decomposed materials. Green peas produce many vines but few pods, 
potatoes about 200 bushels an acre, and oats 50 bushels. 


Rifle peat, shallow phase.—This shallow phase consists of dark- 
brown well-disintegrated acid mucky peat to a depth ranging from 
about 4 to 24 inches, where it is underlain by bluish-gray acid mineral 
soil. In most places a trace of woody material is present in the lower 
part of the organic layer. In many places the lower subsoil is clay 
loam in the center of the areas and loam containing gravel along the 
borders. In places this phase is transitional between Rifle peat and 
the Bellingham soils. This soil occurs in small scattered areas aggre- 
gating 0.7 square mile. The relief. drainage, vegetation, and commer- 
cial value are similar to those of Rifle peat. 


Greenwood peat.—This is a somewhat reddish-brown or yellowish- 
brown raw fibrous strongly acid moss peat to an average depth of 12 
inches, below which it is brown fine fibrous felted raw peat developed 
from moss or sedge material. At an average depth of about 30 inches 
and continuing to about 50 inches the material is brown or reddish- 
brown fibrous felted or spongy raw peat of mixed sedge and sedi- 
mentary derivation. In places the moss peat continues to a depth 
of 40 inches or more. This material is very strongly acid (pH 3.0 
to 5.0). This soil occurs in small scattered areas aggregating 1.7 
square miles, the largest one northeast of Robe. It is most typi- 
cally developed in deep basinlike areas having slow external drainage. 
Shallow water covers the surface during most of the winter, and the 
water table is near the surface in summer. It is not forested, but 
covered with thick brush consisting of Labrador-tea, spirea, a few 
cranberry bushes, salal, skunkcabbage, and a few scattered white pine, 
spruce, and redcedar trees (pl. 2, 8). None of the land is cultivated, 
as it is very poor soil for farming. The surface layer of peat may 
prove to be of considerable value commercially for chicken bedding, 
nursery stock packing, and similar uses. 


MISCELLANEOUS LAND TYPES 


Miscellaneous land types consist of various types of nonagricultural 
material not included in the foregoing categories, with an aggregate 
area of 268 square miles, as follows: Rough mountainous land (Oso 
soil material), rough broken land, rough stony Jand (Oso soil ma- 
terial), riverwash, tidal marsh, coastal beach, and made land. 


Rough mountainous land (Oso soil material).—Areas of pro- 
nounced rough mountainous relief occupied by shallow soil over parent 
bedrock are here included, together with extensive areas of nearly 
barren rock outcrops. The bedrock consists mainly of argillite, 
slates, schists, quartzite, and other hard metamorphic rocks and also 
basic lava and granitic rocks. The thin soil material is mainly repre- 
sentative of the Oso series. Most of the slopes range from 40 to more 
than 100 percent, but some less steeply sloping areas on the crests of 
ridges and in the valleys and areas af coins less broken character are 
included, owing to difficulty of foot traverse and differentiation. The 
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total area of 142.5 square miles is marginal to the eastern border of the 
county. This type is of no agricultural value except for forestry. 
Douglas-fir, hemlock, and other conifers cover much of the land where 
the soil is of sufficient depth, and because of steepness and inaccessi- 
bility of the terrain most of the original timber still remains. 

Where this land is associated with areas of rough stony land (Oso 
soil material) , boundaries between the two are in some places indefinite 
and more or less arbitrarily established. It was included mainly with 
Everett stony loam of the earlier reconnaissance survey, at which time 
the Oso soils had not been recognized. 


Rough broken land.—These areas are developed from glacial till 
material having steep relief, the slopes averaging more than 25 per- 
cent. The soil materials are predominantly Alderwood and Everett 
prevelly sandy loams, but they include some Indianola, Skykomish, and 

athcart soils of variable texture. The soil is covered in most areas 
with a 14-inch layer of organic material, below which is an 8-inch 
layer of pale-brown gravelly sandy loam, and between depths of 10 
and 380 inches is yellowish-brown gravelly sandy loam. The most ex- 
tensive areas are underlain at a depth of about 30 inches by gray ce- 
mented glacial till, which underlies the Alderwood soils. The under- 
lying materials, however, are variable, owing to the range in kind of 
materials that outcrop on the steep slopes. Extensive areas occur in 
all parts of the county and include a total of 77.4 square miles. The 
most extensive are on deeply eroded gravelly terraces, near Stilla- 
guamish River north of Whecler Mountain. The typical relief is dom- 
inated by sharp breaks above the gullies and stream channels and by 
steep escarpments. The slopes are too steep to allow the use of wag- 
ons or farm machinery. A heavy stand of Douglas-fir, hemlock, and 
redcedar formerly covered this soil, most of which is now stocked with 
a growth of young trees. None is cultivated, but small areas have been 
partly cleared for pasture. The soil has little potential value for agri- 
culture and is most valuable for the production of timber. It was 
included mainly with Everett stony loam of the earlier reconnaissance 
survey. 

Rough stony land (Oso soil material).—These areas of shallow 
stony soil and semimountainous relief differ from rough broken land 
in their pronounced stony character and in being developed predom- 
inantly from consolidated rocks rather than from unconsolidated ma- 
terial. Although prohibitive of agricultural development either b 
excessive stone content or by unfavorable relief, this land has a muc 
less rugged and mountainous topography than rough mountainous land 
(Oso soil material) and is mapped in greater detail. 

The surface is covered with a 2-inch layer of organic material rest- 
ing on reddish-brown stony loam. Between depths of 10 and 30 inches 
the soil is predominantly yellowish-brown stony loam containing a 
high percentage of stone and is underlain at an average depth of 30 
inches by Piette saad compact stony loam containing a large 
quantity of angular stones and gravel. Rock outcrops are not com- 
mon, but in places many huge glacial boulders more than 4 feet in 
diameter are scattered over the surface. The stone and gravel content, 
as well as the depth to the underlying rock, varies considerably. The 
soi] material appears to be most closely related to that of the Oso series. 

520569475 
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Andesite and basalt are the most common rocks, but considerable 

lacial material derived from other rocks is included. The total area 
is 89.8 square miles, with the largest bodies southeast and west of 
Monroe and cast of Granite Falls. 

Most of the original heavy stands of Douglas-fir, hemlock, redcedar, 
and other conifers have been cut in recent years, but none of this land 
is farmed. As mapped it includes small undifferentiated bodies of 
comparatively smooth land, which were impracticable to separate 
without unwarranted expense, owing to the difficulty of foot traverse. 
It has little if any present or fuiure potential value for agriculture 
and is most useful for the production of timber. In the reconnais- 
aes survey it was included mainly with Everett gravelly sandy 
oam. 


Riverwash.—Riverwash consists of unassorted or stratified sand 
and gravel occupying stream beds adjacent to the channels of rivers 
and to the larger streams of intermittent or fluctuating flow. This 
material is of coarse texture and open leachy character, and is inundated 
during floods. Areas bordering the streams are barren, and those 
away from the streams are covered with a thin scrubby growth of 
willow and cottonwood. This land has no agricultural value. The 
surface is irregular, in many places eroded, and in places covered 
with logs and driftwood. Some excellent commercial sand and gravel 
are obtained on these areas, and placer mining has been carried on 
in some localities. The total area mapped is 4.5 square miles. 


Tidal marsh.—The surface material of tidal marsh consists of a 
5-inch layer of plant roots and mucky peat mixed with brownish-drab 
silty clay loam. This material passes into saturated brownish-drab 
silty clay loam containing a large quantity of roots and peaty ma- 
terial and overlying at an average depth of about 25 inches bluish- 
drab silty clay loam, which continues to a depth of 60 inches or more. 
Layers of fine sand may occur at any depth, especially on the sea- 
ward side, where the soil is more sandy. This material is strongly 
acid (the pH value ranging as low as 38.0). 

Tidal marsh covers 3 square miles of low flat river delta estuaries 
and tidal flats adjacent to the coast. The surface is traversed by 
stream channels and in many places by a network of shallow mean- 
dering tidal sloughs, and is covered with salt water at recurrent high 
tides. The largest area of this land type is west of Stanwood. Small 
less typical bodies are west of Edmonds and north of Everett. 

The seaward boundary is formed by the coast line and corresponds 
closely with the outer border of vegetation. It is somewhat indef- 
inite, owing to the extreme high tides, and is changing continuously, 
because of the large quantity of sediment deposited in shallow bays 
by the Sauk and Stillncinmish Rivers, The soil material contains 
a large quantity of saline salts, and the vegetative cover consists of 
salt-tolerant and associated tidal-marsh plants. Much of the land 
ean be drained by building dikes and floodgates to keep out salt 
water. When first drained this land has little value, owing to the 
high content of salt, but it furnishes some scant pasture, and after 
being exposed to rains for about 5 years it can be cultivated. The 
yields are low at first, but it is reported to’ produce good crops after 
a period of about 10 years. 
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Coastal beach.—This type consists of gray sand and gravel form- 
ing sloping beaches along the coast above mean tide. It is barren 
of vegetation and is subject to continual washing by waves during 
periods of storm or high tide. The area covered is very small—0.5 
of a square mile—and its only value is for recreational purposes 
and for the production of clams, the latter of some real importance. 


Made land.—The areas included are built artifically by filling in 
with debris, sawdust, and dredged material and cover a very small 
area near Everett that is used for docks and industrial sites. 


PRODUCTIVITY RATINGS 


The soils of Snohomish County are listed alphabetically in table 8, 
and estimated average acre yields and crop-productivity indexes, or 
ratings of the principal crops, are assigned for each soil under the 
prevailing farming practices. 
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The estimates and ratings in table 8 are based primarily on inter- 
views with farmers and others who have had experience in the agri- 
culture of this county. They are presented as such to show the 
average production from the prevailing type of farming over a 
period of years. It is realized that these estimates may not apply 
directly to specific tracts of land for any particular year, inasmuch 
as the soils us shown on the map vary somewhat, the management 
practices differ slightly, and the climatic conditions fluctuate from 
year to year. 

In addition to the estimated yields, crop productivity indexes, or 
ratings, are given in order that the yields may be compared directly 
with yields obtained in other parts of the county. 

The rating compares the preductivity of each of the soils for each 
crop to a standard—100. This standard index represents the ap- 
proximate average acre yield obtained without the use of amendments 
on the more extenstve and better soil types of the regions of the 
United States in which the crop is most widely grown. An index 
of 50 indicates that the soil is about half as productive for the 
specificd crop as is the soil with the standard index. The standard 
yield for each crop is given at the head of its column in table 8. 
Some crops may have productivity indexes of more than 100 on soils 
given amendments, such as lime and commercial fertilizers, or special 
treatments, such as irrigation, and on unusually productive soils of 
small extent, 

The principal farming practices are those associated with dairying, 
poultry raising, and the growing of truck crops. Most of the cleared 
acreage is used for timothy and clover hay and oats for hay. Heavy 
applications of barnyard manure on all crops is 2 common practice. 
About 200 pounds of superphosphate are rather commonly applied to 
green peas and 200 to 600 pounds of a complete mixed fertilizer to 
truck crops on the peat and muck soils. In the instance of the 
poorly drained soils, the crop indexes apply to the artificially drained 
condition. 

The principal factors affecting the productivity of land are climate, 
soil (this includes the many physical, chemical, and_ biological 
characteristics), slope, drainage, and management, including the use 
of amendments. No one of these factors operates separately from 
the others although some one may dominate. In fact, the factors 
listed may be grouped simply as the soil factor and the management 
factor, since slope, drainage, and most of the aspects of climate may 
be considered as characteristics of a given soil type, and the soil 
type, as such, occupies specific geographical areas characterized by 
a given range of slope and climatic conditions. The best available 
summation of the associated factors is found in the crop yields over 
a long period of years, and these, therefore, are used where available. 

In the column General Productivity the productivity of the soils, 
as measured by the relative productivity for the principal crops, is 
described in six classes—very high, high, moderately ae moderate, 
low, and very low, but no precise mathematical procedures were 
followed in assigning these terms. They were given arbitrarily by 
visual inspection of the indexes, particularly those for timothy and 
clover hay, oat hay, and potatoes. Since it is difficult to measure 
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mathematically or otherwise either the exact significance of a crop 
in the agriculture of an area or the importance or suitability of 
certain soils for particular crops, too much significance perhaps 
should not be given to the exact definition of general productivity. 
On the other hand such terms do give the general relations among the 
soil types in terms of their ability to produce the common crops of the 
county under prevailing farming practices. 

The last column, Remarks on Use, gives information on use of land, 
including the relative proportion cleared for cultivated crops. 

Because of the extent of soil types and the pattern of their distribu- 
tion, productivity tables do not present the relative roles that they 
play in the agriculture of the county. The tables show the relative 
productivity of individual soils. They cannot picture in a given 
county the total quantitative production of crops by soil areas without 
the additional knowledge of the acreage of the individual soil types 
used for each of the specified crops. 

Economic considerations have played no part in determining these 
productivity indexes. They cannot be interpreted, therefore, into 
Jand values except in a very general way. It is important to realize 
that productivity, as measured by yields, is not the only consideration 
that determines the relative worth of a soil for growing crops. Dis- 
tance to market, relative prices of farm products, and other factors in- 
fluence the value of land. The ease or difficulty of tillage and the ease 
or difficulty with which productivity is maintained are examples of 
other considerations than productivity that influence the general desir- 
ability of a soil for agricultural use. “In turn, steepness of slope, pres- 
ence or absence of stone, the resistance to tillage offered by the soil 
because of its consistence or structure, and the size and shape of areas 
are factors that influence the relative ease with which soils can be tilled. 
Likewise, inherent fertility and susceptibility to erosion are character- 
istics that influence the ease in maintaining soil productivity at a given 
level. Productivity, as measured by yields, is influenced to some degres 
by all these factors and by such other factors as the micistica hpldinig 
capacity of the soil and its permeability to roots and water. ‘There- 
fore, they are not factors to be considered entirely separate from pro- 
ductivity, but on the other hand, schemes of land classification generally 
give them some separate recognition in designating the relative suit- 
ability of land for agricultural use. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on the soil materials deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given point depend on 
(1) the physical and mineralogical composition of the parent soil ma- 
terial; 6) the climate under which the soil material has accumulated 
and existed since accumulation; (3) the plant and animal life in and on 
the soil; (4) the relief or lay of the land; and (5) the length of time 
the forces of soil development have acted on the soil material. External 
climate is less important in its effects on soil development than internal 
soil climate, which depends not only on temperature, rainfall, and 
humidity, but on the physical characteristics of the soil or soil material 
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and the relief. The relief, in turn, strongly influences drainage, aera- 
tion, runoff, erosion, and exposure to sun and wind. 

Most of the soils of Snohomish County are podzolic. They have 
developed in a forested region of cool moist climate and include small 
areas of true Podzols in sandy areas and at the higher elevations. The 
whole area may be considered as transitional between the region of 
Podzols and that of Brown Podzolic soils. 

Exclusive of the mountainous areas developed on hard bedrock, the 
Cathcart soils developed on shales and sandstones, the alluvial soils 
of the stream bottoms, and the organic soils, the parent materials 
consist mainly of glacial drift and outwash materials brought in by 
the continental glacier from the north. Only a small part of the 
material comes from the Cascade glaciation to the east. The glacial 
drift was deposited mostly in the form of ground moraines, with 
occasional kamelike areas. Most of these ares are occupied by the 
Alderwood soils. There are many areas of terminal moraines in the 
eastern part of the county near the mountains, also extensive areas of 
glacial outwash material and gravelly Pleistocene terraces. 

According to geologists two major ice flows have covered the region— 
the carlier one known as the Admiralty and the later one known as 
the Vashon. The Vashon drift has been considered as of the same 
age as the Wisconsin drift in the Middle States but it appears to have 
been more highly leached. This is partly due to the noncalcareous 
character of the original material and partly to the higher rainfall. 
The influence of old glacial lakes is noted in fine-textured Jacustrine 
deposits on which the Kitsap soils have developed. Their largest 
areas are on the deltas of old glacial streams. These deposits occur 
below an altitude of 600 feet, which indicates that that was the highest 
level reached by the glacial lakes, 

An unusual feature in the region is the gray silica-cemented glacial 
drift, locally known as hardpan. This consists of a mixture of small 
boulders, cobbles, and gravel firmly cemented with gray fine inter- 
stitial material. The cementing material appears to be mostly silica. 
The cemented jayer is reached at a depth of about 3 feet and in some 
places continues to a depth of 75 feet or more. The Alderwood soils 
are developed on this material. In this county these soils are not 
well developed above an altitude of 600 feet, which may be significant 
as it coincides closely with the upper limits of the old glacial lakes. 

The Everett, Skykomish, Indianola, and Lynden soils are formed 
from well-drained loose porous materials derived from modified gla- 
cial drift, outwash, and alluvial materials. Important factors other 
than parent materials that have influenced the development of the 
different soils are drainage and climate. Drainage has affected the 
development of intrazonal soils. Differences in climate have influ- 
enced variations of the zonal soils to such an extent that they range from 
weakly Podzolic to Podzols. The Podzols dominate in the eastern part 
where the elevation is higher, the temperatures lower, and the rainfall 
higher. The rather weakly podzolized soil development is well repre- 
sented by Alderwood gravelly loam. 

Following is a description of a profile of Alderwood gravelly loam 
as observed in a pit dug in the NE, sec. 19, T. 32 N,, B. 5 E. The 
elevation is 300 feet, and the mean annual precipitation is probably 
about 35 inches. 
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Ao and Ax OQ to 2% inches, rather dark-brown well<decomposed leafmold 
composed of fir needles, leaves, and grass bound together with fine 
roots contaimmg considerable mineral material in the lower part. ‘The 
pH value by the La Motte Duplex indicator Is 4.6. This organic layer 
is thicker than average. 

Ax 2% to 5 inches, brown gravelly loam containing some pockets and streaks 
of dark material. ‘The upper contact is irregular. There are many small 
rust-brown accretionary shotlike pellets from ry to %4 inch in diameter. 
The surfuees of the shot are slightly rough and coated with soil. The 
soil material has a soft fine crumb structure, The pH value 1s 4.6 ac- 
cording to the La Motte Duplex Indicator. 

As. 5 to 10 inches, deep yellowish-brown or light-brown gravelly loam contain- 
ing some shotlike pellets. The structure is soft fine-crumbed. This 
material contains many rootlets, but the organic-matter content is mod- 
erately low. The pH value is 4 8. 

B. 10 to 20 inches, brownish-yellaw heavy gravelly loam containing no shot- 
like pellets. The material breaks to small clods and 1s very faintly 
compact. It contains many small roots and some small cobbles. The 
stone and gravel are faintly coated with soil. 

B;. 20 to 82 inches, yellowish-brown heavy gravelly loam faintly mottled with 
gray und rust brown. It breaks into small clods and contains some small 
stones A mat of small roots lies horizontally at the bottom of this 
horizon on top of the hardpan. 

C. 32 to 80 inches, light-gray, mottled with rust brown, cemented giacial drift, 
or hardpan. It is difficult to penetrate in place with a crowbar, but 
when broken apart the fragments break into gravelly loam. The reaction 
is medium acid (pH 59). 

There are many small boulders on the surface and throughout the 
soil. The stone and gravel are largely of granitic origin. This soil 
is developed on a well-drained undulating glacial-drift plain. The 
oo Douglas-fir timber has been logged, and the land is now cov- 
ered with second-growth Douglas-fir, hemlock, alder, redcedar, vine 
maple, and undergrowth. 

The most strongly developed Podzols are coarse sandy soils at a 
somewhat higher altitude in the belt of higher rainfall. Following is 
a description of a profile of Everett gravelly loamy sand, as observed 
in a deep pit in the southwest corner of sec. 14, T. 28 N., R. 8 E., half 
a mile northeast of Kellogg Lake at an approximate clevation of 675 
feet. This represents a somewhat more strongly developed podzolic 
profile than the average for this soil type. The mean annual precipi- 
tation is probably 60 inches. 

Ay and Ax. 0 to 3 inches, brown partly decayed moss, needles, leaves, wood, 

twigs, and bark, containing some mineral material in the lower part. 

A; 3 to 34% inches, ash-gray sandy loam of irregular thickness and single- 
grained. The renction Is very strongly acid (pH 40). 

Bi. 8% to 9 inches, rust-red weakly cemented coarse sandy loam containing 
many small rootlets, This is an ortstein horizon, and the material 
breaks into angular fragments. 

B;, 9 to 14 inches, rusty reddish-brown compact gravelly loamy sand, very 
weakly cemented and containing many rootlets, 

Bs. 14 to 25 inches, rusty yellowish-brown gravelly loamy sand, somewhat 
coherent when moist and containing some small roots. The reaction 
is strongly acid (pH 50). 

C.. 25 to 60 inches, yellowish-ollve coarse sand containing a trace of gravel. 
It is strongly acid (pH 5.2). 

The land is undulating or gently rolling, and surface drainage is 
good. The virgin Douglas-fir timber has been logged recently, and 
the land is covered with fireweed, ferns, huckleberries, blackberries, 
and young alder, hemlock, vine maple, and other trees. There is 
much moss on the surface of the soil. This profile illustrates the most 
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pronounced podzolic development in the county. In this respect it 
is not a typical profile of Everett gravelly loamy sand. Other soils 
having similar profiles in spots are Indianola loamy sand and Sky- 
komish gravelly sand. The soils with restricted drainage are intra- 
zonal and fall into three groups, as follows: (1) Gray and brown soils, 
(2) dark-colored soils, and (8) organic soils. The gray and brown 
soils with imperfect drainage are of recent origin and have little 
development of soil profile. The Bellingham soils in the group of 
dark-colored soils are distinctly hydromorphic or glei soils and have 
blue or bluish-gray subsoils. The Custer soils are regarded as repre- 
sentative of Ground-Water Podzols, with profiles similar to the Sauga- 
tuck soils in the North Central States. 
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Polyconic projection, 1927 North American datum. 
Area inspected by Macy H. Lapham, Senior Soil Scientist. 


2 . Horizontal control by U.S. G. S., and U. S. C. and G. S. 
Soils surveyed by A. C. Anderson, in charge, C. C. Nikiforoff and W. J. Leighty, Saale ge le 
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